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ABSTRACT 

Increased production of North American Elderberry (Sambucus canadensis) for 

its use in value-added secondary products is a prime example of the growth in non-

traditional agroforestry product markets.  Nonetheless, greater demand of elderberry 

products may be fostered through a better understanding of consumer preferences.  With 

detailed information of the consumer market for elderberry products, prospective firms 

can develop strategies to enter the elderberry industry and firms currently supplying the 

market can develop strategies to increase their market share.  The research is composed 

of both local exploratory consumer research and a national consumer preferences survey.  

The local exploratory research included: (1) a local consumer survey and (2) a consumer 

focus group.  Information gained in exploratory research was then used to create an 

effective online consumer preference survey.  The online survey gathered information 

from 1,048 household from the continental United States on their preferences for 

elderberry juice and jelly products.  A cluster analysis was applied to define consumer 

market segments based on how respondents identified their lifestyles and whether they 

had purchased elderberry products.  The four market segments were composed of health 

conscious elderberry consumers, less health conscious elderberry consumers, health 

conscious prospective consumers and less health conscious prospective consumers.  A 

choice-based conjoint analysis was then used in the survey to estimate consumer 

sensitivity to product attributes of price, health related claims and the origin labels.  As a 

result of the study, firms selling elderberry products will be able to increase the sale of 

their products through effective market strategies.
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Chapter 1. Introduction 

 The fruits and flowers of the Elderberry have historically been an ingredient used 

in food and drink among diverse cultures spread throughout Europe and North America.  

Elderberry is cultivated in many European countries for use in wines, jellies and other 

secondary products.  North American Elderberry (Sambucus canadensis), although 

abundant as a wild crop in the United States, has been subjected to a relatively small level 

of cultivation compared to other berries.  In addition to being well suited to many areas of 

the United States it is an excellent source of nutrition and antioxidants (USDA 

Agricultural Research Services 2007).  Results of recent studies have shown European 

Elderberry (Sambucus nigra) to be an alternative treatment for Swine Influenza also 

known as the H1N1 Virus (Roschek et al. 2009), and suggests possible use of elderberry 

for the treatment of the Human Immunodeficiency Virus (HIV) (Manganelli et al. 2005). 

 Growth in the U.S. market for nutraceutical health products may correlate to 

growth in the market for elderberry products.  McKay (2001, p. 2) of the New York State 

Horticulture Society wrote, “Many say the elderberry will replace Echinacea as the top 

cold and flu remedy”.  According to Blumenthal et al. (2011) Elderberry sales were worth 

over six million dollars in the natural health food channels and compose nearly half of the 

herbal supplement market.  Until the production of elderberry catches up with regional 

demand, the elderberry market will be primarily supported with European elderberry 

imports (McKay 2001). At this early stage in the market of elderberry products, very little 

is known about consumer preferences.  Market research on consumer preferences for 

elderberry products can increase demand even further by allowing value added elderberry 

producers to target select niche markets.   
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1.1 Study Aim and Objectives 

 This study aims to gain a better understanding of the elderberry market not only 

locally within the states of Kansas and Missouri but throughout the entire United States.  

Ultimately, the goal of the study is to provide market intelligence in order to foster 

greater demand for elderberry products.  Information gathered can be used to develop 

strategies to target these select markets with elderberry products that maximize consumer 

utility.   

Specific objectives of this thesis were to: 

1) Measure consumer preferences for specific elderberry product attributes and determine 

the level of importance each product attribute has in generating consumer utility.   

2)  Determine any observed correlation between consumers’ demographic information 

and specified elderberry products attributes.  

1.2 Conceptual Framework 

 The study was motivated by the need to gain a base understanding of the 

elderberry consumer market prior to a detailed study of consumer preferences.  After a 

review of the literature on marketing, consumer preferences, and available products, this 

lack of information was formulated into clear research questions.  What are the attributes 

of elderberry products that attract consumers and what measured effect do these attributes 

have in overall consumer preference?  Also, how does preference change among different 

types of consumer?  To address these questions the study first performs exploratory 

research through literature review, local surveys and a focus group.  The exploratory 
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research helped to articulate the questions addressed in the study and to form hypotheses.  

After completing the exploratory research the study employed descriptive and causal 

research though a national online survey of consumer preferences.   

The online survey research was descriptive in that it described in detail the 

consumers of elderberry products, the products they purchase and their purchasing habits.  

It was causal in that it sought to find a relationship between consumer segments and their 

preferences.  The national online survey, in order to make inferences on consumer 

preference applies the principles of random utility.  These principles state that with the 

assumption of rational behavior, consumers will select products that maximize their 

utility (McFadden 1974). The choice behavior models presented in the results of Chapter 

4 are based on this theory and are the underlying concepts that allow the study an 

understanding of consumer preference.  

1.3 Research Timeline 

 The study was performed in a two-step process. It began with an exploratory 

analysis and then used the results of the analysis in the development of a national online 

survey. Exploratory research included a local preliminary survey, a focus group and 

interviews with industry and retail experts which were conducted prior to January of 

2010.  The results of the exploratory research were then analyzed to determine the most 

influential attributes and attribute levels to include in the study.  All relevant information 

was then used to create a final draft of the survey instrument completed during the spring 

of 2011.  During the months of June through August of 2011 surveys were distributed 

online to respondents throughout the United States.  In the fall of 2011 all data collected 
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from the returned surveys was analyzed.  The results of the study were then included in a 

master’s thesis submitted at the end of the fall 2011 semester. 

1.4 Thesis Structure 

  The first chapter provides an introduction to the study of U.S. consumer 

preferences for elderberry along with the aim and objectives of this research  (Figure 1).  

Chapter 2 presents a literature review for elderberry, elderberry production and current 

industry and marketing prospects.  The third chapter details the exploratory research used 

to gain a preliminary understanding of the elderberry consumer market and contains the 

methods and findings of a local elderberry consumer survey and focus group.  The fourth 

chapter contains the online national consumer preference study and its findings.  The fifth 

chapter concludes the study providing insights and suggestions for further research.  

 
Figure 1. Thesis structure and research components 

• Introduction
• aim and objectivesChapter 1

• Literature review Chapter 2 

• Exploratory research
• Preliminary survey
• Focus group

Chapter 3

• National study of consumer 
preferenesChapter 4

• ConclusionChapter 5
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Chapter 2. Literature Review 

2.1 North American Elderberry (Sambucus canadensis) 

2.1.1 Species Morphology  

The elderberry is a fruit bearing shrub that averages 4 feet in height but can often 

reach six feet tall when in ideal soil and climatic conditions (Peterson 1986).  The 

elderberry plant is a deciduous shrub identified as being in the Honeysuckle 

(Caprifoliacieae) family (USDA 2010).  The plant can easily be identified by its white 

flowers and dark reddish blue berries as evident in Figure 1.  The leaves of the elderberry 

shrub are stipulate opposite and odd-pinnately compound with 5 to 11 leaflets (American 

Botanical Council 2004).  The North American Elderberry can live for up to 25 years 

(River Hills Cooperative 2009).  The white clustered flowers as seen in Figure 1, begin to 

bloom around the end of June and into July (Radford et al. 1968).  

 
Figure 2. The North American Elderberry 

 Source: Sakatah Trails (2011). 
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2.1.2 Species Distribution 

The North American Elderberry is commonly found growing wild throughout the 

United States.  It often grows in areas with full sun and prefers moist soils with open 

canopy along the edges of forest habitats.  Elderberry can be found to grow throughout 

the majority of the North American continent including Canada the United States and 

Mexico.  According to the United States Department of Agriculture (USDA 2010) plant 

data base “Common elderberry is common along stream banks, river banks and open 

places in riparian areas lower than < 3000 meters, from west Texas north to Montana, 

western Alberta, and southern British Columbia, and all other western states, south into 

northwest Mexico” (USDA 2010 p. 3). 

 
Figure 3. Map of the Distribution of the North American Elderberry 
Source: USDA (2010). 
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2.2 Agronomic Science of Elderberry Production  

2.2.1 Soil and Site Preparation   

The elderberry is a native crop to North America and because of its adaption to 

the environment is not an intensive crop to manage.  The site that elderberry is to be 

planted is best if it receives full sun in order to maximize berry production.  The 

elderberry can be grown on a variety of soils but prefers organic “Muck” soils and 

mineral soils and is resistant to flooding to a certain extent (Charlebois et al. 2010).  The 

preferred soil pH should be between 5.5 and 7.5 (River Hills Harvest 2010).  Mulch and 

irrigation should be applied as needed depending on the site in order to maintain proper 

soil moisture. 

2.2.2 Planting and Spacing 

According to the Oklahoma Cooperative extension service, elderberry should be 

planted in spring with the top portion of the plants “cut back” eight to ten inches.  The 

plant should then be set in the soil with the lowest branches at or slightly below the soil 

line (Stafne 2007). Spacing should be planted four to five feet apart in rows with ten to 

twelve foot between rows (River Hills Cooperative 2010).  Plants can be established from 

seed, cuttings or seedlings but after planting, the young plants will require between 1.5 

and 2.5 cm of water per week during the growing season (Charlebois et al. 2010).  

According to Bolli (1994) one year old cuttings can produce a harvestable crop after only 

one year but seedlings will require up to three years. 
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2.2.3 Maintenance and Harvest 

After the elderberry plants are established pruning should be done seasonally to 

remove dead material.  After the first year there should be a minimal harvest if planted as 

cuttings but the production of mature plants starting on the third year can be as much as 

12 to 15 pounds per plant and around 12,000 pounds per acre depending on the cultivar 

(Stafne 2007).  Harvest usually takes place in the summer during the months of July, 

August and early September (Byers and Thomas 2005).  The entire panicle is clipped 

when all berries appear to change color to a dark reddish blue.  This will take place over a 

3-week period (Byer and Thomas 2005). 

2.3 Agroforestry and Elderberry 

2.3.1 Elderberry and the Four I’s of Agroforestry 

Elderberry cultivation is often viewed as horticultural and not rightfully identified 

as an agroforestry system.  By not fully understanding the definition of agroforestry it is a 

common misunderstanding that agroforestry only includes the planting and maintenance 

of tree species with other staple agricultural crops.  The most recent attempts to define 

agroforestry include a broad spectrum of species and systems and are no longer limited to 

trees species alone.  The definition of agroforestry is  “Intensive land-use management 

that optimizes the benefits (physical, biological, ecological, economic, and social) from 

biophysical interactions created when trees and/or shrubs are deliberately combined with 

crops and/or livestock” (Gold and Garret 2009 p. 47).   
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The inclusion of the elderberry shrub into an agroforestry system does not violate 

the definition as long as the system meets the four criteria for all agroforestry systems.  

According to the UMCA all agroforestry systems must meet the criteria of being 

Intentional, Intensive, Integrated and Interactive (Gold and Garret 2009 p. 47).   

Intentional:  Meaning that the “combination of trees, crops, livestock are 

intentionally designed, established and/or managed to work together and 

yield multiple products”. 

Intensive:  All “agroforestry practices are created and intensively managed to 

maintain their productive and protective functions”. 

Integrated:  Ensuring that the “system is structurally and functionally combined 

into a single integrated management unit” that produces “multiple crops” 

and “utilizes more of the productive capacity of the land”. 

Interactive:  “Actively manipulates and utilizes the integration among component 

to yield multiple harvestable production while concurrently providing 

numerous conservation and ecological benefits”. 

Provided that the four I’s of agroforestry are met the inclusion of elderberry in an 

agricultural system meets the definition of agroforestry as identified by the Gold and 

Garret in 2009. 

2.3.2 Alley Cropping 

 One of the most common elderberry agroforestry systems developed on small 

farms is in the form of alley cropping.  The USDA (1997) defined alley cropping as "the 
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planting of rows of trees and/or shrubs (single or multiple) at wide spacing, creating 

alleyways within which agricultural crops or horticultural crops are produced.  In many 

alley cropping systems the trees include valuable hardwood veneer or lumber species, nut 

or other specialty crop trees/shrubs, or desirable softwood species for wood fiber 

production" (Hodge et al. 1999 p.1).   

The purpose of alley cropping is to combine both a long term source of income 

with an annual crop harvest.  As the rows of Elderberry shrubs mature the primary source 

of income is the annual harvest of horticultural crops grown between the elderberry rows.  

As the elderberry shrubs grow and begin to mature, the rows of elderberry shrubs will 

shade out the annual crops, income can then be collected from the elderberry harvests.  

This agricultural cycle is then continued and a constant flow of revenue is generated.  

According to the River Hills Cooperative, (2010) soil for the site should be 

plowed and disked and then roto tilled several times.  Organic matter and poultry manure 

can be incorporated into the soil for increased nutrient fertilization.  To irrigate lay plastic 

emitter tubing along rows as necessary.  For vegetable intercropping, River Hills 

Cooperative recommends spacing the elderberry shrubs four feet with in each row and 

twelve feet apart between rows.  Popular vegetables to intercrop in the space between the 

rows according to the River Hills Harvest Report (2010) include cabbage, broccoli, 

cauliflower, peppers, tomatoes, and onions.  The benefits of elderberry alley cropping 

systems depending on the location and specifics of the alley cropping practice, include 

soil erosion control, water quality and wildlife benefits. 
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2.3.3 Riparian Buffers 

 Schultx et al. (2009) defines riparian buffers as the "living filters comprised of 

trees, shrubs, forbs and grasses, including native plants, established in distinct zones.  

Riparian buffers enhance filtration of nutrients from surface run-off and shallow ground 

water.  These excess nutrients are utilized for plant growth.  Riparian buffers protect the 

water quality of streams and lakes and are an effective tool for controlling erosion and 

providing food and cover for wildlife".   

 To establish a riparian buffer the University of Nebraska Extension, Institute of 

Agriculture and Natural Resources (2005) recommends a width of 120 to 180 feet from 

the base of the stream to the end of the buffer.  They also recommend that the buffer 

consist of three stratified layers of different vegetation.  The first layer moving away 

from the stream bank consists of shrubs.  This would be where the elderberry rows are 

planted and would have a width of 30 to 80 feet.  The second layer would consist of trees 

and would have a width of 120 feet. The last section is composed of grasses and would 

continue for 30 feet until meeting the end of the buffer area (University of Nebraska 

Extention 2005).  For illustration of this riparian buffer design please refer to Figure 4. 
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Figure 4. Cross section of riparian buffer design 

 Source: University of Nebraska Extension (2005). 

2.4 World Elderberry Production 

In North America, elderberry is currently cultivated in Canada and the United 

States, while the majority of the world's elderberries are produced in Europe.  Cultivation 

of the plant is particularly high in Poland, Hungary, Portugal, Italy, Denmark, Germany 

and Austria (Kilham n.d.).  Austria is the world's largest producer of elderberry.  In 2007 

Austria produced over 7,000 thousand tons of elderberries (Table 1), which is double its 

recorded commercial production in 1995 (Kilham n.d.). 
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Table 1. Austrian Elderberry Fruit Production in tons by Laender (State) 

Laender (State) 

Elderberries 

2009 2008 2007 
Burgenland 746 800 NA 
Carinthia 62 59 NA 
Lower Austria 686 735 NA 
Upper Austria 9 8 NA 
Salzburg 1 1 NA 
Styria 8,013 8,259 NA 
Tyrol 1 2 NA 
Vorarlberg 35 35 NA 
Vienna 0 0 NA 
Total Production  9,553 9,898 7,683 
NA not available      

 Source: Austrian Department of Statistics (2009). 

 Of the nine Austrian states Styria produces the largest quantity of elderberry.  

Styria is Austria's second largest state and is known as the "green province" because more 

than half of its land cover is forested.  Along with its production of elderberry, Styria 

produces a quarter of all Austrian beers and three quarters of the nation’s apples 

(Welcome to Styria 2010). 

2.5 Elderberry Value Added Products and Uses 

The elderberry is a versatile fruit that can be used to produce a large variety of 

commercial products.  In order to maximize the market for elderberry crops and products, 

it is important to fully exploit the range of uses for the elderberry fruit as well as other 

parts of the plant. Some of the products made using elderberries include wine, juices, and 

tinctures, dyes and baked goods. 
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2.5.1 Elderberry Wine 

 Possibly the most common use of the elderberry is for the purpose of viticulture 

and enology, also known as the science of wine making.  The elderberry has been used to 

make wine for hundreds even thousands of years.  It has a unique flavor that changes 

considerably over time (Wine Makers Magazine 2009).  The flowers and the fruits are 

frequently used in Europe to make fermented drinks.  "In the 1700's elderberry was used 

extensively for adding coloring to drinks, both in its own right in Elderberry Wine and 

somewhat deceptively in British Wine, Claret and Bordeaux wines" (Interactive 

European Network for Industrial Crops and their Applications (INICA) 2002, p. 3).  The 

adulteration of elderberries in non-elderberry wines became such a problem in Portugal 

during the 1700's that the growing of elderberry was prohibited for a period of time 

(INICA 2002).   

 Viticulture is of significant importance in the state of Missouri.  According to a 

report commissioned by the Missouri's Department of Agriculture’s wine and grape 

board, the sale and production of wine added 640 million dollars to the state's economy 

and employed 5,691 Missourians during 2005 (MKF Research LLC 2007).  The reports 

shows a 56% increase in the sale of wine between the years 2000 and 2005 with 70% of 

the wineries being small producers.  Several market trends are listed to explain the 

growth of the wine industry in Missouri.  According to their report these reasons include 

(MKF Research LLC 2007, p. 9):  
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 "Retail patterns: Retailers are responding to this growing interest in wine by 

expanding the variety, quality and settings of their offerings, although many 

challenges for wineries still remain in this area". 

 

 "Restaurant patterns: Offering quality and diverse wine has now become a 

major marketing and business generation tool for America’s restaurant 

industry, which is itself America’s largest employer". 

 

 "Health Effects: A variety of studies suggest that consuming wine in moderate 

amounts with food may positively affect the well being of healthy adults".  

 

These market trends could lead to an increased demand for elderberry wines and a 

future need for increased production.  The growing interest of retail and restaurant 

patterns for "quality and diverse wines" and the interest in "expanding the variety" of 

wines produced here in Missouri, make elderberry wine an ideal product for the future of 

the wine industry. 

 A modern day success story in the production and sale of elderberry wines is 

Wyldewood Cellars.  Wyldewood Cellars began and remains a family run operation 

located in Mulvane Kansas.  Dr. John and Mary Brewer are a brother and sister team that 

founded Wyldewood Cellars and opened production in 1994 as a small vineyard 

originally selling only four varieties of elderberry wine.  Currently Wyldewood Cellars 

has grown into a respected and successful winery that has won over 400 awards for the 

quality of their products.  The University of Missouri's Elderberry Research Initiative 
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reported that in 2007 Wyldewood sold 1.5 million dollars of unfermented elderberry juice 

and concentrates and has sustained continued growth at an average of 50% each year 

(Gold and Cernusca n.d.).  They sell a variety of elderberry wine, juice concentrates as 

well as jellies, syrups and vinegars.  Currently there are four Wyldewood retail outlets all 

distributed within Kansas.  Locations include Mulvane, Paxico, West Wichita and Kansas 

City.     

 
Figure 5. Map of Wyldewood retail outlet distribution 
Source: Wyldewood Cellars (2010). 

 The Missouri elderberry market is poised for greater growth with the development 

of the River Hills Elderberry Producers Cooperative.  The cooperative is organized and 

led by Terry Durham, the owner of Eridu farms located in Boone County, Missouri.  Mr. 

Durham has been a strong promoter of the cultivation of elderberry.  The goal of the 

cooperative is to explore the feasibility of a farmer owned value added elderberry 

processing plant to be located in Central Missouri.  If the cooperative is successful, the 

impact on Missouri producers would be profound, further stimulating the local market for 

elderberries.  The development of the cooperative is in its early stages but preliminary 
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data predicts that the price per pound of fresh elderberry will increase from an average of 

sixty cents per pound to one dollar (River Hills 2010).  In addition to increased revenues 

from the sale of elderberry crops, members of the cooperative will have the advantage of 

support from state and federal agricultural programs (River Hills Cooperative 2010). 

2.5.2 Farm Tourism 

 Another possible source of revenue from the cultivation of elderberry is an 

increase in farm tourism also known as agritourism.  In Missouri, the wine industry has 

been instrumental in generating tourism.  "Over one third of the income produced by 

wineries in Missouri is derived from tourism" (MKF 2007, p.8).  The cultivation of 

elderberry contributes to the beauty of the landscape.  The plant produces flowers and 

berries, creating an agricultural environment that is pleasing to tourists and people 

looking to relax, socialize and drink (MKF 2007).  An estimated 2% of all tourists 

visiting Missouri will spend time at a winery (MKF 2007).  Evidence of the connection 

between elderberry cultivation and agritourism can be seen with Austria as a prime 

example.   

 As mentioned earlier Austria is the leading producer of elderberry with a total of 

9,553 tons produced in the 2009.  In addition to being the top producer of elderberry, 

Austria is also a leader in European agritourism.  Austria has the highest revenues from 

tourism per capita of any nation in the world (Welcome to Styria 2010).  Tourism on 

farms is a major industry in Austria with 51% of all accommodations farm based.  In 

Austria "approximately 25% of farms have been receiving tourists for nearly 100 years" 

and an estimated "7.5% of all Austrian farmers offer tourist accommodations" (Busby 
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and Rendle 2000 p.636).  In 1991 a total of 192.4 billion Austrian shillings were earned 

from tourism alone (Solsten 1994).  In 1990 twenty million tourists visited Austria. Of 

the twenty million, two thirds were from Germany, 10% came from the Netherlands and 

5% from England (Solsten 1994). 

Although further research would be required to quantify an exact correlation 

between elderberry and agritourism, the production of elderberry could contribute to 

increased revenues gained through tourism.    

2.5.3 Nutraceutical Juice, Tinctures and Medicinal Uses  

 Elderberry is also commonly sold in the form of juice concentrate or tincture. 

Trademarked elderberry tinctures such as Sambucol have gained international success 

through internet sales as well as distribution through pharmaceutical chain outlets.  

Sambucol was originally developed in 1991 and has since been sold internationally as a 

health product for the purpose of boosting the immune system and aiding in cold and flu 

relief.  Sambucol has won multiple awards for best new health product and best 

elderberry product for four consecutive years in a row (Sambucol Inc 2010).   

 Elderberry tinctures such as Sambucol and the unfermented elderberry juices sold 

at Wyldewood Cellar have been successfully marketed for their use as alternative 

medicinal health products.  These nutritional health products as a grouping are often 

referred to as Nutraceuticals.  Nutraceuticals are meant to aid the immune system and 

fight off illness.  The market demand for Nutraceutical has had an average annual 

increase of 7% and grew from a thirty eight billion dollar industry in 1999 to forty two 

billion dollars in 2002.  Since then the growth of the industry has slowed with the global 
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recession but remains at a steady growth of 2% annually as of 2003 (Decision News 

Media 2010).   

 In recent years, numerous studies have found scientific evidence to support the 

diverse cultural use of the elderberry for its medicinal value.  In 2002 a study was 

conducted on men and woman suffering from influenza (Barak et al. 2001).  Barack et al. 

(2001) reported that, ninety 3% of all patients who were treated with Sambucol felt a 

perceived relief from symptoms after only two days of treatment.  Of the patients that 

were given a placebo instead of the Sambucol 92% required as many as six days to 

recover.  As a result of the study they concluded that Sambucol and the elderberry juice 

that composes its main ingredient show benefit to the stimulation of the immune system 

in both healthy and unhealthy people and that Sambucol may be of significant value not 

only to battle the common cold but also aid cancer patients receiving chemotherapy. 

 Burge et al. (1999) conducted a similar study to examine the effectiveness of 

Sambucol in treating influenza.  The study was conducted in a zoological setting on a 

population of chimpanzees.  Despite a relatively small sample size the data collected 

showed that chimpanzees given Sambucol had reduced flu like symptoms within two-

thirds the amount of time it took the chimpanzees in the control group (Burge et al. 

1999).  Burge et al. (1999) conclude that their findings suggest Sambucol to be an 

effective means of preventing and treating symptoms of the flu in chimps.   

 In addition to relieving common flu symptoms, recently a study of the elderberry 

on a cellular level has identified elderberry flavonoids that bind to the H1N1 virus also 

known as Swine Flu, in vitro and prevent its host from contracting the illness (Roschek et 
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al. 2009).  According to the study, “The elderberries extract show clear dose dependent 

inhibition of H1N1" (Roschek et al. 2009, p. 1256).  Manganelli et al. (2005) found that 

elderberry may be useful in treating HIV.  Their research analyzed the effectiveness of 

elderberry along with other plants to measure their antiviral ability.  The study was 

conducted on feline immunodeficiency virus (FIV) which shares similar properties to the 

HIV virus and makes it an ideal animal model comparison.  The study concludes that 

further research must be pursued to discover if these results can be replicated with the 

HIV virus (Manganelli et al. 2005).  

 One of the main properties that contribute to the healing nature of the elderberry 

is its high anthocyanin content.  Anthocyanins are both plant pigments and a category of 

flavonoid.   Anthocyanins are a natural colorant present in flowers, vegetables, and fruits 

are what give berries, such as the elderberry, their dark blue color (Wang et al. 1997).  

The anthocyanin is a flavonoid potent in antioxidant capabilities, meaning that it reduces 

free radicals which can damage DNA and cause illnesses such as cancers as well as 

problems brought on during the aging process.  Antioxidants are organic agents that have 

the capability of absorbing free radicals before they are able to cause biological damage.  

The Oxygen Radical Absorbance Capacity also known as the ORAC score is a 

measurement of antioxidant capacity.  Foods that are rich in anthocyanins and have high 

ORAC scores are viable candidates in disease prevention and treatment (Wang et al. 

1997) 

 The elderberry has a high ORAC score compared with other fruits (Table 2).  

Elderberry samples analyzed by the U.S. Department of Agriculture indicate that 
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elderberry has a higher ORAC score than both the grape and the cranberry which have 

had success in their strategic market strategy highlighting their nutritional benefits. 

Table 2.  Oxygen radical absorbance capacity of selected fruits 
  Mean mmol Te/100g   

Fruit Total Orac H-ORAC L-Orac 
Total Phenolics 
(mg GAE/100g) 

Apples, raw, with skin 3082 3056 32 262 
Blackberry, raw 5347 5245 103 660 
Blueberries, raw 6552 6520 36 531 
Cranberry, raw 9584 9382 202 718 
Elderberry, raw 14697 14500 197 1950 
Grapefruit, raw 1548 1512 35 214 
Orange, raw 1819 1785 34 337 
Plum, raw 6259 6241 17 367 
Raspberry, raw 4882 4745 138 502 
Strawberry, raw 3577 3541 36 368 

Source: USDA Agricultural Research Service (2007). 

2.5.4 Baked Goods and Other Secondary Products 

 In addition to the products previously mentioned, the elderberry also shows 

promise as an ingredient in a number of other secondary products.  As a multitude of 

cultures have demonstrated, almost every part of the plant can be used to make baked 

goods such as pies and jellies (Hibler 2004).  The elderberry flower when added to batter 

can be used to make pancakes, muffins, waffles or fritters (Hibler 2004).  According to a 

presentation on elderberries given by Patrick Byers and Andrew Thomas, lead elderberry 

researchers at the University of Missouri, there is an anticipated future market for dried 

elderberry to be included as an ingredient in energy bars and fruit mixes (Byers and 

Thomas 2010).  The price for dried elderberry can be as high as nine dollars and seventy 

five cents per pound (Pharmacare 2010). 
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2.6 Elderberry Products Marketing and Consumer Preferences 

 There are many aspects of elderberry products consumption that remain unknown 

to industry experts.  A better understanding of the variables that direct elderberry 

purchasing decisions is instrumental in the development of an effective marketing 

strategy.  The unknown variables that influence consumer behavior are known as the 

consumer "black box” (Kotler 1965).  The goal of a market strategist is to develop 

models to replicate the mechanism in the “black box” and to predict consumer purchasing 

behaviors (Kotler 1965).  The section of the elderberry market “black box” explored in 

this study focuses on consumers and their preferences.  For example, who are the 

consumers of elderberry products, what attributes of the elderberry product do they value 

and to what extent are they willing to pay for these attributes?  What combination of 

attributes when displayed on an elderberry product label yield an increase in their 

willingness to pay?  Elderberry product attributes include organic certification, where the 

product was originally produced and elderberries perceived health benefits. 

2.6.1 The Market for Organic Products 

 Early on in the organic products market the term organic could be used to support 

a wide variety of claims about the cultivation of a crop.  If consumers are willing to pay 

extra for organic products there must be a certain level of trust in the product labels 

claim. This dilemma in the organic market is addressed though the certification process.  

In the U.S. to be certified as organic means that the crops cultivation has met certain 

specific organic standards as determined by the United States Department of Agriculture.  

According to the USDA National Organic Program (USDA AMS 2002A) regulations for 
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the producers of organic crops were written into law in 1990 when the U.S. Congress 

passed the Organic Foods Production Act (OFPA).  The OFPA and the NOP, a marketing 

program organized by the USDA Agriculture Marketing Service, are responsible for 

regulating the standards for all organically certified crops.  Certification is carried out by 

either a state agencies or a private entity (USDA AMS 2002B).                                                                    

 Producers of organic crops must be certified if their crops are to be labeled as 

"100% organic", "organic" or "made with organic ingredients", and receive more than 

five thousand dollars of their income annually from organic products (USDA AMS 

2002B).  To apply for organic certification among other qualifications, a farm must have 

records from the past three years of all substances applied to their land.  The farm must 

also have a current Organic System Plan (OSP) which documents in detail all agricultural 

practices and substances that will be implemented, thus ensuring the purity of their 

organic crops (USDA AMS 2002B). 

 Since the creation of OFPA, retail sales for certified organic products have grown 

from a $178,000 in 1980 to a one-billion dollars in 1990 when the bill was passed by 

congress, and in 1996 it reached three and a half billion dollars (Vandeman and Hayden 

1997).  According to the USDA agricultural marketing resource center retail sales in 

2007 totaled 21.1 billion in the United States (USDA Marketing Resource Center 2010).  

Organic products in the past few decades have made their way into the main stream 

consumer’s homes.  “In 2000, conventional supermarkets comprised over 99% of all food 

stores and sold 49% of all organic products” (Dimitri and Greene 2007, p.129). 
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Consumers are often willing to pay more for organic goods as evident through 

increased retail and growth in the organic market.  The growth trends can be linked 

primarily to the consumer’s perception of organic foods as being better tasting as well as 

better for the environment and their health (Alvensleben and Altmann 1987).  Pirog and 

Larson (2007) report that 57% of people surveyed believed either "somewhat" or 

"strongly" that organic foods are healthier than the conventional alternative. 

 A study of consumer preferences for chestnuts in Missouri surveyed chestnut 

consumers for the purpose of identifying product attributes of importance.  The study 

found that "the average consumer is 4.280 times more likely to choose chestnuts 

produced organically over those grown with conventional practices" (Aguilar et al. 2009, 

p. 26).  The study also indicates the consumers' willingness to pay more for organic 

products.  In their study, the product bundle that had the highest price, organically 

certified and local labels was the product bundle most selected.  In an interview 

conducted by MSNBC one particular consumer when asked about her preference for 

buying certified organic products stated that she believed "Organic is just plain better for 

you... so I feel like I am doing the right thing" (Hansen 2004, p. 1).  

2.6.2 The Market for Local Products 

 Locally grown food has seen an increase in demand.  The increase in demand and 

a corresponding willingness to pay a premium for this product attribute is a result of a 

perceived added value.  Consumers identify the added value of local produce to be in 

additional benefits to health and the environment. 
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 Unlike organic foods, locally produced food has no national criteria that must be 

met and there is no certification process associated with this characteristic.  The term 

local is often loosely interpreted but has been generally accepted by the United States 

Congress's definition in the 2008 Food, Conservation and Energy Act.  Their definition 

stipulates that “the total distance that a product can be transported and still be considered 

a locally or regionally produced agricultural food product is less than 400 miles from its 

origin or within the state in which it is produced”  (H.R 2419 Section 310 (9)).  

According to a United States Department of Agriculture 2010 report, the market for 

locally produced food has had a substantial increase in recent years.  Evidence of growth 

in the market of local foods can be seen in Agricultural Census Data collected within the 

past two decades.  Census data reports that direct to consumer marketing increased from 

55 million dollars in 1997 to 1.2 billion dollars in 2007 (USDA Economic Research 

Service 2010).  Along with this increase in sales, the recorded number of farmers markets 

more than doubled from 2,750 in 1998 to a total of 5,274 in 2009 (USDA Economic 

Research Service 2010). 

 A portion of consumers prefer and are willing to pay more for locally produced 

over imported food because they perceive an increased value.  The increase in value is a 

result of the belief that locally grown products are better for consumers’ health and the 

environment.  Research conducted by Pirog and Larson (2007), produced compelling 

data to support this claim.  Pirog and Larson’s study of consumer perceptions of the 

safety, health, and environmental impact of various scales and geographic origin of food 

supply chains, surveyed consumers to analyze their opinions on local food products.  In 

their results  "approximately 75% of  respondents surveyed thought  the supply chain that 
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brought organic produce from a neighboring county had the fewest greenhouse gas 

emissions, and the one that brought conventional produce from across the country was 

perceived to emit the most" (Pirog and Larson 2007, p. 15).  Of the same group surveyed, 

69% either "somewhat agree" or "strongly agree" that locally produced food is healthier 

than distantly produced food (Pirog and Larson 2007).   

2.6.3 The Market for Products that Claim Health Benefits 

 A commonality in consumer preference for local and organic goods is that they 

are both perceived as being nutritional and good for the health of the individual.  Health 

concern is a major issue in the United States where there has been a substantial increase 

in diseases such as obesity, heart disease, diabetes and cancer (Center for Disease Control 

2010).  According to the Center for Disease Control (CDC), 50% of adults are 

overweight and 12% of adolescents are considered obese (Center for Disease Control 

2010).  It is estimated that more than three hundred thousand deaths a year are caused by 

health conditions such as heart disease that are directly related to being overweight or 

obese in the U.S. (Center for Disease Control 2010).  Statistics indicate that the diagnosis 

of diabetes has also been on the rise in the past decade.  In the year 2007 there were a 

total of 12 million men and 11.5 million women over twenty diagnosed with diabetes.  

The trends in American health show a need for healthy foods and better choices in 

consumption. 

 In response to escalating health concerns in the U.S., Congress passed in 1990 the 

National Labeling and Education Act (P.L. 101-535), also known as the NLEA.  The 

NLEA gave the Food and Drug Administration (FDA) the authority to require nutrition 
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labels for most foods and the ability for the organization to regulate all nutritional product 

claims, such as "low fat" or "high in fiber" according to the agency's own set of standards 

as of 1994 (U.S. Food and Drug Administration 2009).  Health claims are included and 

are also regulated according to FDA standards.  Health claims must be substantiated in 

the label of the products and indicate why the claim is being made, for example "See 

_____ for information about the relationship between _____ and _____." the first blank 

indicating the source of the claim (U.S. Food and Drug Administration 2009). 

 Product labels that communicate health claims may have a significant impact on 

the decisions consumers make when selecting a product.  In a study by Kozup et al. 

(2003), 364 consumers ranging in ages eighteen to eighty two years in age were surveyed 

on their preference for products with health labels versus product without health labels. 

The study examined both packaged products and restaurant menu items and determined 

that “health claims can have a favorable effect on product attitudes and purchasing 

interactions" (Kozup et al. 2003, p. 32).  The results of their study also imply that when 

consumers evaluate items on a menu, the items that are considered healthy result in a 

greater purchase intention (Kozup et al. 2003). 

  



 

29 

Chapter 3. Exploratory Consumer Preference Study 

Exploratory research was conducted during the initial stages of the study.  This 

stage primarily consisted of interviews with industry and retail experts, a local 

preliminary consumer survey and focus group.  The goal of this research’s exploratory 

stage was to gain a better understanding of elderberry products currently on the market 

and to identify product attributes of most importance to consumers for inclusion in a 

national consumer research (Chapter 4).  The research also gauged the effectiveness of 

the survey instrument prior to its release on a national scale.   

3.1 Exploratory Consumer Preference Survey Literature Review 

The preliminary survey aims to gain a better understanding of the elderberry 

market in Missouri.  Specific objectives of this exploratory analysis included to: (1) 

Measure consumer valued importance of attributes when purchasing an elderberry 

product and (2) Analyze demographic information on the sampled consumers in order to 

compare their valued attribute importance. 

The preliminary survey gathered information on the perceived importance of 

several product attributes when making an elderberry purchasing decision.  The survey 

also asked respondents questions based on how healthy they evaluate their own lifestyles 

for the purpose of creating consumer market segments.  The information gathered from 

the survey was used as a preliminary stage to gain a better understanding of consumer 

preference for elderberry products. The preliminary survey was developed using 

Microsoft's word and excel programs for the questionnaire design, see appendix B.  Prior 

to the use of the survey on a sample of local consumers it was tested on a much smaller 
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scale in order to correct any misunderstandings during its creation.  The survey was also 

submitted to and received approval from the campus institutional review board. 

3.1.1 Elderberry Product Background Information 

 Based on information gleaned through the internet and through interviews with 

industry experts, background information was gathered on the current elderberry product 

market.  Findings indicated that elderberry itself is rarely sold fresh but is used to create 

numerous value added products that require production and packaging.  Evidence of this 

can be seen in the absence of fresh elderberries from farmers markets and produce aisles 

of most grocery stores.  Secondary products made from elderberries are more commonly 

found on the market. These secondary products include elderberry juice also referred to 

as concentrate, energy bars, wine, and syrup.  Of these products, this study focuses 

primarily on elderberry juice products.  There are several reasons for the selection of 

elderberry juice as the primary target for this study.  

Compared with elderberry wines, elderberry juices have a fewer product 

attributes.  Wine product attributes are far too numerous; at this stage in the development 

of the elderberry market a study on consumer preference for elderberry wine may reflect 

more on the consumers taste for preferred types of wine than on their preferences for 

elderberry.  In addition, elderberry juices may be more recognizable to the public than 

elderberry syrups or energy bars.  This judgment is based on the greater commercial 

availability of elderberry juice as can be seen from internet research of the product.  

Finally, elderberry juice is produced and sold locally within the Midwest of the United 



 

31 

States giving the opportunity to conduct exploratory research prior to releasing 

nationwide surveys. 

3.1.2 Elderberry Juice Attributes and Levels 

The following attributes and attribute levels (Table 3) show a wide range of 

options a consumer will select from when purchasing elderberry juice.  These attributes 

and attribute levels were identified from product labels and summaries found during 

preliminary review of elderberry juice products sold though online shopping websites 

such as Next Tag, Amazon, and EBay.  

Table 3. Elderberry juice product attributes and levels 
Attributes Levels 

Concentration 100% or 70% 
Origin  Local, United States or Foreign 
Price 0.89, 1.19, 2.40 or 2.73 per oz 

Size of Bottle 5, 8, 12.5,  and 16oz bottles 
Health Claim Label Identifying Nutritional value or no label 

Cultural 
Distinction 

Label showing Historical and Cultural use or no 
label 

Organic Organic Certified or Non Organic 
Type of 

Elderberry European or North American Origin 

Mixture  Blended with other Fruits or Pure 
Source  Wild or Cultivated 

 

Although there are many attributes to consider when selecting an elderberry juice 

product, the analyses of consumer preference for a product cannot possibly include the 

entire range of attributes and levels.  The total number of attributes implemented in a 

conjoint analysis (CA) must be limited in order to avoid survey inaccuracy that results 

from what is commonly referred to as "survey fatigue" (Green and Srinivasan 1978). The 

pit-falls of survey fatigue occur when the number of questions in a survey overwhelms 
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the respondent’s ability or willingness to answer questions accurately.  Survey fatigue 

can be avoided by limiting the number of questions in the survey and restricting the CA 

to include only attributes most important to the consumer.  It is important when selecting 

attributes to identify the attributes that are the most relevant to a consumer when selecting 

a product (Green and Srinivasan 1978).  Mentioned previously, further exploratory 

research was implemented through interviews with industry experts and with the use of 

focus groups to identify the attributes most appropriate for inclusion in the analysis.   

Of the elderberry juice product attributes listed previously (Table 3) only four of 

the most relevant were used for the study; which brings the total number of attributes 

under the six attribute maximum required for a choice based conjoint (CBC) analysis.  

Although it may require a more complicated analysis compared with the traditional 

conjoint method; it has the added benefit of measuring how attributes affect consumer 

utility when offered in interactive combinations.  The CBC method enhances face 

validity of the survey and by mimicking the choices consumers make in their day to day 

lives it allows researchers the ability to analyze the behavior that marketers seek to 

predict (Elrod and Chrzan 2000). 

3.1.3 Consumer Demographics 

 Surveys often gather information based on demographic characteristics of the 

respondent.  Demographic information can be used to create consumer profiles for the 

various segments of product markets.  Surveys can include questions on age, marital 

status, income, education level, preference for other products and preferred purchase 

locations.  The use of surveys in identifying market segments is an important tool in 



 

33 

marketing research and is often used to increase the accuracy of CA studies (Green 

1991).  Consumer demographic information is a crucial element in the creation of 

marketing strategies.  Data collected from these surveys aid in the development of 

marketing strategies that target demographic profiles (Slama and Tashchian 1985). 

3.1.4 Cluster Analysis to Identify Market Segments 

 A cluster analysis is a method of finding similarities in what may appear to be a 

diverse spread of information.  The technique creates groupings or clusters based on 

shared commonalities of the sampled population of respondents (Sharma 1996).  In 

marketing research cluster analysis can be used to interpret survey data by identifying 

groups of consumers based on their product preferences.  Once these clusters are 

identified profiles can be made based on the respondent’s answers to question on 

demographic characteristics.  Similar methods in the use of cluster analysis to analyze 

conjoint studies in marketing can be seen in such studies as (Slama and Tashchain 1985; 

Lopes et al. 2009; Aguilar et al. 2009).   

3.2 Exploratory Consumer Preference Survey Methods 

The preliminary survey was implemented during the 2010 Chestnut Roast Festival 

conducted New Franklin, Missouri.  The survey instrument was developed based on a full 

literature review of elderberry production.  Prior to its implementation it was approved by 

the University of Missouri’s Institutional Review Board (IRB).   

The first two sections on the survey asked respondents what came to their mind 

when they thought of elderberries and what types of elderberry products they have tasted 
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or purchased in the past.  In both questions there was a list of possible options for the 

respondent to select as well as an option for other, where the respondent could choose to 

specify an additional selection.  The third section of the survey asked respondent how 

much they value certain attributes when purchasing elderberry juice products.  Possible 

attributes included the size of the bottle, the price, whether it was pesticide free, whether 

it was organic certified, whether it had a claim of being natural, whether it was blended 

with other juices, whether it had a health claim and whether it was sweetened or not.  For 

this question all of the attributes were evaluated on a 5-point Likert scale, (1= Not 

Important, 5 = Very Important).   

The fourth section asked respondents to evaluate their own lifestyles based on 

health.  Health based questions were designed to segment the consumers based on their 

responses in order to compare how they value the various attributes in section three.  

These health questions were adapted from a similar study conducted by Teratanavat and 

Hooker (2006, p. 573).  “I am knowledgeable of the health benefits of foods I eat”, “I 

consider myself health conscious” and “I believe my eating habits are healthier than other 

people I know”.  For this section all three questions were evaluated based on a 5-point 

Likert scale, (1= Totally disagree, 5 = Totally agree).  The fifth section was another 

health based question adapted from Teratanavat and Hooker (2006 p. 573).  In this 

section respondents were asked “How often do you purchase food that provides health 

promoting or disease fighting benefits beyond basic nutrition” Teratanavat and Hooker 

(2006 p. 573).  This section was evaluated based on a 4-point Likert scale, (1= Never, 4 = 

Frequently).  The questions in section six though ten measured the demographic 
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characteristics of the respondents.  Questions included gender, age, with whom they live, 

how far they live from an urban area of at least 50, 000 people and what state they live in. 

A cluster analysis was performed on the results of question asked in sections four 

and five to divide the total sample of respondents into separate market segments.  Cluster 

analysis is a method of finding similarities in what may appear to be a diverse spread of 

information.  The technique creates groupings or clusters based on shared commonalities 

of the sampled population of respondents (Sharma 1996).  The cluster analysis divided 

the sample into two groups relative to how they evaluated their life styles in section five 

of the survey.  The cluster analysis was performed using Stata 10 and created using a “k 

means” distance between individuals and their clusters mean response.  Market segments 

were identified by using t-tests to compare the means of how individuals in the two 

clusters responded to questions on their lifestyle in section five as well as demographic 

information in sections six through ten.  Elderberry attribute importance was then 

compared between the two clusters using t-tests. 

3.3 Exploratory Consumer Preference Survey Results 

The survey received 250 responses, (Table 4).  Of the 250 responses two thirds of 

the consumers sampled were female.  The majority of respondents were over 46 years old 

with over a quarter of respondents between the ages of 46 and 55 years old.  The ratios of 

rural to urban respondents were relatively balanced with slightly over half of the 

respondents living within nine miles of an urban area with at least 50,000 residents.  40% 

of respondents identified themselves as living with a spouse and fewer than 15% 

identified themselves as living alone.  Although the survey received a total of 250 
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responses not all respondents answered all of the questions asked on the survey.  In order 

to perform the cluster analysis and t-tests a common sample of respondents were 

identified by selecting only those respondents that provided answers to all questions 

being asked on the survey.  After identifying the common sample the total number of 

respondents came to 221. 

Table 4. Summary statistics for survey population sample 
Total Survey Respondents = 250 Percent 
Gender (female)  69%
Age: 
Under 25 10.3%
26-35 13.8%
36-45 15.5%
46-55 28.5%
56-65 20.3%
Over 65 11.6%
How far do you live from an urbanized area of at least 50,000 people: 
Reside within 9 miles from an urban area 55.9%
With whom do you live with: 
Alone 14.8%
With my spouse 41.2%
With children 6 years old 4.8%
With children 7-12 years old 8.0%
With children 13-17 years old 10.0%
With others 16.0%
Currently residing in Missouri  92.4%

3.3.1 Market Segmentation 

Based on the calculations in table 5 the first market segment cluster 1 which made 

up 30% of the total sample of respondent were identified as the “Health Conscious” 

market segment because of the importance that these individuals put on being health 

conscious in their life style and consumption habits.  The mean of the responses of the 

health conscious individuals in Cluster 1 were found to be significantly in greater 

agreement with statements in section four using a 99% confidence interval.  Cluster 1’s 
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health conscious individuals were on average females and significantly older with ages 

ranging being between 46 and 55.  Cluster 2 was identified as the “Less Health 

Conscious” market segment and composed 70% of the total sample.  Based on their 

responses to statements in section four of the survey individuals grouped into the less 

health conscious market segment.  The less health conscious individuals in cluster 2 were 

more likely to be male and between the ages of 36 and 45. 

Table 5. Mean of demographic and self evaluated health conscious characteristics 
clusters and total sample 

Characteristic 

Health 
Conscious 
Cluster 1 

n= 67 

Less Health 
Conscious 
Cluster 2 

n= 154 
Total 
n=221 

  M S.D. M S.D. M S.D.
I am knowledgeable of the health benefits of 
foods I eat*** 4.6 0.58 3.8 0.72 4.04 0.77

I consider myself health conscious*** 4.82 0.39 3.78 0.55 4.10 0.70
I believe my eating habits are healthier than other 
people I know*** 4.67 0.53 3.35 0.75 3.75 0.92

How often do you purchase foods that provide 
health promoting or disease-fighting benefits 
beyond basic nutrition*** 

3.55 0.61 3.00 0.76 3.17 0.76

Gender* 1.77 0.43 1.66 0.47 1.69 0.46
Urban resident 1.40 0.49 1.46 0.50 1.44 0.50
Age** 3.88 1.45 3.51 1.47 3.62 1.47

S.D.= Standard Deviation. *** p<0.01, ** p<0.05, * p<0.1 

After defining clusters these segments were compared based on their mean 

responses to questions in section three of the survey.  Both market segments identified 

the price of the product and organic certification as being the most important attributes in 

making elderberry juice purchasing decisions.  Health conscious individuals in cluster 1 

on average placed a higher importance on the origin of cultivation and whether the juice 

was blended or pure.  The less health conscious individuals in Cluster 2 placed a greater 
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value in whether the product had a health claim and whether it was blended with other 

juices or pure.  Health conscious individuals on average also placed more importance on 

whether the product was advertised as having an origin of cultivation claim, a natural 

product claim, whether it was blended with other juices and if it was sweetened.  All four 

product attributes were on average more important among the first cluster’s health 

conscious consumers at a p-value of 0.05.  

Table 6. Mean valuation of elderberry juice product attributes by cluster and total sample 

Product Attribute 

Health Conscious Less Health Conscious
Total 

(n=221) 
Cluster 1 Cluster 2 
(n= 67) (n= 154) 

  M S.D. M S.D. M S.D.
Size of the bottle 3.27 1.12 3.16 1.12 3.19 1.12
Price 4.18 0.95 4.16 0.99 4.17 0.98
With organic certification 4.15 1.03 4.01 1.12 4.05 1.09
Origin of cultivation* 4.13 0.9 3.90 1.06 3.97 1.01
Claim of natural product** 4.07 0.91 3.81 1.08 3.89 1.04
Blended with other juices or pure** 4.12 0.95 3.90 1.03 3.96 1.01
Claim of health benefits 4.01 0.95 3.98 1.08 3.99 1.04
Sweetened or no sugar added** 4.10 1.06 3.83 1.10 3.91 1.09

S.D.= Standard Deviation. ** p<0.05, * p<0.1 (1= Not Important, 2= Somewhat 
Unimportant, 3= No Opinion, 4= Somewhat Important 5 = Very Important).   
 
3.4 Exploratory Consumer Preference Survey Conclusions 

The survey was designed to gain a better understanding of elderberry juice 

product attributes that consumers value when making purchasing decisions.  From the 

results of the survey it appears that when dividing the consumers into segments based on 

how healthy they evaluate their lifestyles both segments place the highest values on the 

price of the product and whether the product claim an organic certification.  Following 

the first two attributes in order of importance, individuals in cluster 1 valued the origin of 
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the product and whether it is blended with other juices or pure as being the most 

important attributes when purchasing elderberry juice.   

This evidence could reflect the consumer market for elderberry juice as a 

specialty product.  Currently the majority of elderberry juice is sold as specialty products 

and as a result, targets small niche local markets, while charging higher prices associated 

with specialty products. The less health conscious individuals in cluster 2, after 

identifying the attributes of price and organic certification, placed the third and fourth 

highest importance on the product having a health claim and whether or not the juice is 

pure or blended with other juices.  These attributes could indicate a preference for 

elderberry juice as a commodity product with a marketing strategy similar to cranberry or 

pomegranate juice.  Currently elderberry juice is not sold in mass distribution and further 

research was required to better evaluate the opportunities for market entry.  Information 

gathered from the online survey of consumer preferences for elderberry juice and jelly 

products will allow a better understanding of preferences in the existing elderberry 

product market and help industry to strategies entry into future opportunities.

3.5 Focus Group 

Based on the results of the preliminary survey a second survey was developed.  

The new survey incorporated many of the same questions implemented in the preliminary 

but in place of asking respondent to directly identify their perceived importance of 

various elderberry juices attributes the new survey employed a section using CA 

technique to measure preference. 
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With the development of the new survey a public focus group was organized.  

The focus group was implemented with the intention of developing a better preliminary 

understanding of how the public will interpret questions on the new survey prior to its 

release.  The focus group has provided a needed opportunity to clarify sections of the 

survey that could have been found unclear to future respondents and limited the accuracy 

of resulting data.  The elderberry products focus group meeting was held on Monday 

December 6th of 2010 from 7:00 till 9:30 pm in the community room of Boone Electric 

Cooperative located in Columbia, Missouri and consisted of five participants and four 

moderators.  The goal of the focus group was primarily to be used to test the new survey 

prior to its release on a national survey of consumer preferences for elderberry products 

prior to the surveys release.  The goal of the focus group was to come away from the 

experience with a knowledge of how the public will interpret questions asked on the 

survey and to provide a last opportunity to clarify any sections of the survey that are 

found confusing to respondents. 

3.6 Focus Group: Literature Review  

Focus groups, also referred to as group depth interviews by Goldman (1962) are a 

vital component of marketing research.  The use of focus groups began in the early 

1950’s due to the use of large sample polling techniques that provide in depth statistical 

information but lacked the qualitative reasoning behind their numbers (Bellenger et al. 

1976).  Focus groups can be used to gain insight into the perceptions of the public and 

help market researchers better understand the needs and wants of the consumer.  

Although focus groups can be conducted in many forms the main concept involves 

communication between representatives of a firm,  referred to as the “moderator” and a 
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"group" of targeted members of the public that are important to the firms interests (Kaden 

2006). 

 According to Greenbaum (1998) the three dominant categories of focus group 

research include the full group, the mini-group and the telephone group.  The full group 

consists of a 120 minute discussion lead by a moderator and eight to ten people recruited 

for the discussion based on a either demographic or behavioral commonality.  The mini 

group is similar to the full group except that it is restricted to four to six group members 

only.  The reduction in group members allows for the moderator to ask more questions 

per member and provides less of a time constraint compared to the full group.  The third 

focus group type, the telephone group allows the discussion to take place during a 

conference call and although it maintains the same criteria as the previous group types 

can allow for up to a two hour discussion (Greenbaum 1998). 

 In addition to the group of participants gathered for the focus group, the 

moderator is also a crucial component to a focus groups success.  The moderator must 

lead the conversation and have an expertise on the subject being discussed.  A good 

moderator will build a rapport with the group and be able to bring out the conversation 

without biasing the discussion (Hisrich and Peters 1982).  

3.7 Focus Group: Methods  

  Participants for the focus group were first approached during the Chestnut Roast 

festival of 2010.  During the festival, respondent of the first elderberry survey were 

giving the option of adding their contact information to a signup sheet for consumers of 

elderberry products that would be interested in participating in future research efforts 
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(Appendix D).  These interested participants were then contacted by phone and through 

email and invited to the focus group meeting of December 6th 2010.  The focus group was 

held for one hour and thirty minutes and was recorded for detailed review.  During the 

focus group participants and moderators sat facing each other for discussion.  The focus 

group began with each participant completing a paper copy of the survey.   The survey 

was composed of two separate parts.  The first part was a one page section based on 

demographic questions.  The second part of the survey was composed of four sections.  

Demographic information was kept separate from the rest of the survey in respect of the 

participant’s anonymity.  After filling out all sections of the survey participants were 

given a brief introduction of the University of Missouri's Center for Agroforestry as well 

as a description and purpose of our study.  Following the introduction the participants 

were asked to comment, section by section on the survey they had moments ago 

completed. 

3.8 Focus Group: Results 

The results of the focus group demographic information indicate that although the 

group of consumers who participated were few in number they were a fairly 

representative sample of local Missourians (Table 7).  In addition to the five community 

participants there were also four academic researchers present at the focus group.  The 

researchers were solely responsible for moderating the focus group discussion and are not 

included in the resulting data.   Of the five focus group participants there were a near 

balance between men and women with women having a 60% majority.  All of the 

participants lived in the state of Missouri, within 30 miles of an urban area.  All of the 

participants were also married and several had children under 17 years old. 
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Table 7. Demographic Information 
Focus group participants (n=5) Percent  
Sex (female) 60%  
Age: 
26-35 40% 
36-45 20% 
46-55 40% 
How far do you live from an urbanized area of at least 50,000 
people: 

Located in an urban area 40% 
10-29 miles 60% 
With whom do you live with: 
With my spouse 100% 
With children 6 years old 10% 
With children 7-12 years old 10% 
With children 13-17 years old 10% 
In what state do you live (Missouri) 100%  

 

In section one of the survey participants of the focus group identified elderberry 

juice and jelly as being the most frequently tasted elderberry products with 60% having 

tasted both products in the past, see table 8.  Jelly was the most frequently purchased 

product with 60% of the respondents.  The most common channel for the purchase of 

these products was from the farmers markets with 40%.  Participants also identified 

friend’s houses and Amish stores as common locations to sample or purchase elderberry 

products.  During the focus group we discussed section one for a total of 6.5 minutes.  

The popularity of elderberry jelly was mentioned and as a result we have decided to 

include jelly in addition to juice as the focus of the online national survey.  The 

participants also identified the structure of the questions for whether respondents have 

purchased or tasted elderberry products to be difficult and suggested that the question be 

divided into two separate questions.   Participants also asked that we include friend’s 
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houses and Amish stores as a possible location for tasting elderberry and purchasing 

elderberry products. 

Table 8. Elderberry familiarity and consumption section 1 
  Percent 
What types of elderberry products have you 
tasted in the past: 
Juice  60% 
Fresh 20% 
Wine 40% 
Concentrate 20% 
Tea 0% 
Syrup 20% 
Jelly 60% 
Pie 0% 
Vitamins 0% 
What types of elderberry products have you 
purchased in the past: 
Juice  20% 
Fresh 0% 
Wine 0% 
Concentrate 20% 
Tea 0% 
Syrup 20% 
Jelly 60% 
Pie 0% 
Vitamins 0% 
Where did you purchase these products: 
Farmers Markets 40% 
Grocery Store 0% 
Internet/Mail Order 0% 
Restaurant/ Winery 20% 
Health Food Store 0% 
Other 10% Friends house 

 10% Amish Store 
 

 In section two, 50% of focus group participants identified cranberry as the most 

likely juice to be purchased instead of elderberry, (Table 9).  Pomegranate and grape 

juice were also listed by 25% of the participants.  The next two questions comparing 

elderberry with other juices based on price and health benefits consistently rate elderberry 
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as being very similar to pomegranate and cranberry juice.  The focus group discussion of 

section 2 of the survey lasted from minute 6 until minute 20.30 of the discussion.  During 

the discussion participants voiced their perceptions of products that they felt were similar 

to elderberry.  One of the participants found that grape juice should be included in the 

study because it is a popular product on the market that resembles elderberry juice.   

“Grape is more like elderberry ….drinks like grapefruit and green tea are clear or orange 

colored and are totally different from the dark and non-citrus taste of elderberry”. 

Table 9. Elderberry juice substitute questions on section 2 
 Percent/Average 

Which of the following are you most likely to 
purchase instead of elderberry juice: 
Pomegranate Juice 25% 
Cranberry Juice 50% 
Other: Grape Juice 25% 
Rank based on how expensive these products 
are.   
(1= Most Expensive and 7 = Least Expensive) 
Pomegranate Juice 2.00 
Apple Juice 4.50 
Cranberry Juice 3.25 
Elderberry Juice 1.00 
Bottled Water 7.00 
Grapefruit Juice 4.50 
Green Tea 5.75 
Rank based on how healthy these products 
are.   
(1= Most Healthy and 7 = Least Healthy) 
Pomegranate Juice 1.75 
Apple Juice 5.25 
Cranberry Juice 2.75 
Elderberry Juice 1.75 
Bottled Water 6.75 
Grapefruit Juice 5.50 
Green Tea 4.25 
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 In the third section of the survey participants identified cranberry as the most 

frequently purchased product with a 3.5 out of a possible 5, see table 10.  In response to 

questions based on health and lifestyle choices, participants were likely to agree with 

statements that identified themselves as being health conscious.  Discussion of section 

third section took place during the 20.30 minute until the 30th minute of the focus group 

meeting discussion.  During the discussion of the third section respondents commented 

on  the importance of including questions to identify whether the person filling out the 

survey was the dominant shopper for the family and to give more specific criteria for how 

often they purchase the product.  Participants also commented that the questions on 

lifestyle should be directed only at the respondent and not based on comparing their 

lifestyle to their surrounding friends.  

Table 10. Lifestyle evaluation questions on section 3 
  Average
How often do you purchase these products 
(1=Never and 5= Very Often): 
Pomegranate Juice 2.8
Apple Juice 3
Cranberry Juice 3.4
Bottled Water 3
Green Tea 2.8
Grapefruit Juice 2.6
Organic Foods 2.8
Evaluate the following statements 
 (1=Strongly Disagree and 5= Strongly Agree): 

I am knowledgeable of the health benefits of the foods I eat 4.4
I consider myself health conscious 4.4
I believe my eating habits are healthier than other people I know 3.4
In general, I am among the first in my circle of friends to buy new foods 2.8
Even though new foods are available in the store, I do not buy them 2.8
I will not buy new foods, if I have not tasted them 2.8
How do you purchase food that provides health-promoting or disease 
fighting benefits beyond basic nutrition 3.4
How often do you shop at farmers Markets 3.4
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The CA design contained in the fourth section of the survey was discussed from 

the 30th minute of the discussion until the end of the discussion aproximatly1 hour and 15 

minutes after the meeting began.  During the discussion of fourth section, respondent 

voiced their concern about the background information given for the conjoint analysis 

questions.  Respondents found the definitions “confusing and unnecessary” and 

suggested that we “delete everything after the first paragraph including the title of the 

section”.  The group found that the example question of the conjoint analysis was 

especially misleading and should not be included in the final survey.  Focus group 

participant’s also felt that the prices for the juice drink options may have been 

unrealistically high.  There was no clear consensus on how to improve on the juice 

pricing issues of the analysis.  One suggestion was to change to format, including the font 

size and style to mimic the format of actual food labels as determined by the U.S. Food 

and Drug Administration (FDA 2011). The survey required respondents between 10 and 

14 minutes to complete.  There was only one outlier due to a misunderstanding of the 

example question in the fourth section of the survey.   

3.9 Conclusions

The focus group was successful in that it has enabled the study a better 

understanding of how the general public would interpret the survey instrument prior to its 

implementation on a national sample of respondents.  Based on the suggestions and 

comments made during the focus group, changes were made to the survey instrument to 

improve the accuracy of responses.  Due to the popularity of elderberry jelly products in 

the exploratory survey and focus group, future research will include jelly along with juice 

products as the focus of the study.  With the specific products, attributes and levels 
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determined there remains little information on the effect these product options have on 

consumer purchasing behavior.  



 

49 

Chapter 4. National Consumer Preference Study 

4.1 National Survey Introduction 

 The national survey draws on the classical marketing techniques of CA, Cluster 

Analysis and Perceptual Mapping.   The survey sampled households distributed across 

the United States to gather information on their elderberry product experiences and 

purchasing habits to evaluate the possible mainstream acceptance of elderberry products 

into the health food jelly and juice markets.  The aim of the survey was to gather 

information on elderberry consumer preferences and to develop strategies to introduce 

elderberry products into the heath foods market.   

Specific objectives of this research component included to: 

 (1) Identify consumer market segments based on how healthy respondents evaluate their 

individual life styles and whether they have purchased an elderberry product in the past 

or are prospective future elderberry consumers.  

(2) Interpret the differences in preference between market segments for hypothetical 

elderberry jelly and juice products based on origin of production, health benefits claims 

and product pricing. 

(3) To develop strategies to target the consumer segments using specific channels and 

products with the purpose of maximizing market share based on current market 

perceptions and consumption trends. 

Slow growth in an industry, especially industries that are as relatively new as the 

elderberry industry is based on the perceived high costs associated with risk.  Firms 
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perceive fledgling industries as high risk because of the lack of information and an 

inability to make informed decisions.  With knowledge of the market and consumer 

preferences firms are better prepared to succeed in market penetration. 

4.2 National Survey Literature Review  

4.2.1 Online Survey Analysis 

 The use of the internet has grown to become a major instrument in the creation 

and distribution of surveys in research.  The fist papers using online surveys were 

published in 1996 and have since allowed for survey data to be collected faster and with 

lower cost than the previous standard survey methods (Couper and Miller 2008).  There 

have been numerous online studies performed with data that both supports and detracts 

from the effectiveness.   

 Heerwegh and Loosveldt (2009) compared the results of a survey being 

distributed online with that of using face to face interviews.  In their study they sampled a 

total of 206 people using face to face methods and 1,575 sampled through the internet.  In 

their study they found that although the surveys were identical in their content, the online 

survey took on average less time to complete than the face to face version.  Several of the 

questions in the survey allowed for respondents to answer questions by stating “I don’t 

know” referred to as the DK response.  Heerwegh and Loosveldt found that  “The 

average DK rate is 2.6 times higher in the web than that in the face to face survey” 

(Heerwegh and Loosveldt 2009 p. 842).  The practical benefits of the online survey 

which allow researchers to gain a large sample of opinions in a relatively small amount of 

time must be weighed against the evidence of lowered result accuracy.   
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 Marta-Pegroso et al. (2007) conducted a study comparing the results of in-person 

and internet survey methods.  In particular they investigated the ability of internet surveys 

to compare contingent evaluation data with that of in-person surveys.  In their study they 

found the response rates of the in-person interviews to be much higher than that of the 

internet surveys.  They found the response rate for the in-person interviews to be 81% 

while the internet response rate was only 5%.  They also found that in estimating the 

willingness to pay from the contingent evaluation survey questions, there was no 

substantial difference between the two survey methods.  The study suggests that the use 

of internet based surveys show promise as a mean of gathering contingent evaluation 

data. 

4.2.2 Conjoint Analysis (CA) 

 CA is a technique, market researchers have relied on for years.  By implementing 

a CA, survey data can be used to measure the utility or satisfaction generated from 

products with multivariable attributes (Green and Srinivasan 1990).  CA continues to be 

implemented in survey research including (Aguilar et al. 2009, Lonial et al. 2000, 

Teratanavat and Hooker 2005).  The objective in conducting a conjoint analysis is to 

create a model that will predict customer reactions to new products or services (Green 

and Srinivasan 1990).  The analysis works by simplifying the complexity of the 

multivariable products into a more basic evaluation of product preference (Green and 

Wind 1975).  The results of the analysis can be used to either alter the current products to 

have a greater appeal to the public or to create entirely new products that meet the desires 

of consumer by targeting the attributes of the products they assign the greatest value 



 

52 

(Green and Wind 1975).  The selection of attributes and attribute levels are essential in 

designing a CA experiment (Orme 2002). 

4.2.3 Product Attributes and Attribute Levels 

Attributes and attribute levels are the key characteristics of a CA and are what 

respondents evaluate when choosing a product (Orme 2010).  Consumers purchase 

products based on a perceived value they will receive from that product.  This value in 

economics is what is referred to as utility.  CA relies on the assumption that the utility 

received from a product is equal to the sum of the utility received from its different 

attributes (Orme 2010).  Product attributes are the different characteristics that make up 

the product.    Examples of common attributes can be anything from product packaging, 

labeling or price.  Levels are specific values that describe the product attributes.  Each 

attribute consists of different levels.  Although there must be more than two levels per 

attribute, they rarely exceed four or five (Hair et al. 1998).  An example of levels for 

product bottling may include 5oz, 10oz or 15oz bottles.  

Attributes and attribute levels must not only determine consumer utility of the 

product but their values must also be expressed in written form and communicated 

though a survey instrument.  Hair et al. (1998) states that attributes must be both 

communicable and actionable.  For an attribute or level to be communicable it must have 

the ability of being expressed through written description of its quality.  This is necessary 

due to the use of CA survey techniques that are unable to fully capture the qualities of 

sensory attributes such as taste, feel and smell of a product (Hair et al. 1998).  For an 

attribute or level to be actionable it must be specific enough in its description that it can 
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be replicated in actuality.  For example product size levels such as large, medium or 

small would not be considered actionable because survey respondents would not have 

any reference for what those sizes mean and would instead create their own interpretation 

(Hair et al. 1998).   

Simmons and Esser (2000) add that it is also important when selecting attributes 

that they be both focused and realistic.  Focused attributes have levels that clearly define 

alternative product options along a single dimension (Simmons and Esser 2000).  Often 

the unnecessary combination of characteristics such as product brand and price into a 

single attribute results in a loss of clarity for the respondent and diminished accuracy of 

survey results (Simmons and Esser 2000).  For an attribute to be realistic its levels must 

fully reflect the scale in which it manifests on the current market.  An attribute is relevant 

when its scale of levels reflect a range from the best to worst market scenario (Simmons 

and Esser 2000).  

 CA has been performed in numerous product marketing studies.  One of the most 

crucial steps in conducting an accurate and relevant conjoint analysis is an appropriate 

selection of attributes and levels to include in the product bundles for evaluation.  A 

methodology for the selection of attributes and levels varies depending on the focus of 

the research but several common trends exist between successful conjoint analysis 

studies. 

Baker (1999) used a CA in his study of consumer preferences for food safety 

attributes in the fresh apples.  The four attributes selected for the study include price, 

level of damage to the fruit, pesticide usage and assurance of compliance with food safety 
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regulation.  In the study Baker writes that “Ultimately, the choice of attributes was 

heavily influenced by the research objectives.  The variables representing pesticide usage 

and assurance of regulatory compliance were chosen because they were the primary focus 

of the study” (Baker 1999 p. 84) the other two variables, price and level of damage were 

selected because according to Baker (1999) they reflect the “range of options which 

consumers might realistically face” (Baker 1999 p.84).  Price levels were selected based 

on the prices found for a popular type of apple during the previous year.  The levels of 

damage were determined by what consumers would typically see in the market place. 

In a study to measure consumer preference for asparagus, Behe (2006) determined 

the relative importance of four attributes to consumers when purchasing asparagus in the 

market.  Due to a rising popularity and demand for convenient and prepared frozen and 

fresh vegetables the study was particularly aimed at understanding “consumer purchases, 

preparation, consumption and preference for fresh asparagus’’ (Behe 2006 p. 1259).  The 

four attributes included in the study were price, the diameter, the length and the brand 

name of the asparagus product.  The attributes of length and diameter were ideal for the 

purpose of identifying consumer preference for pre-prepared asparagus products as is the 

aim of the study.  The attributes of price and brand name were important in simulating a 

realistic experience in purchasing an asparagus product and reflect realistic hypothetical 

products. 

Taratanavat and Hooker (2006) conducted a CA in their study of consumer 

preference for functional foods.  The objective of their study was to examine how 

consumers value various attributes of functional food products.  More specifically their 

study evaluates preference for tomato juice using soy and represents a “new generation” 
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of functional foods that offer high nutrients levels and can reduce the risk of cancers and 

heart disease.  In order to identify attributes to include in the study Taratanavat and 

Hooker (2006) performed attribute screening pretest in which they sample three hundred 

and twenty six students on the attributes they value when purchasing tomato juice 

containing soy.  As a result of the study they found that 98% suggested taste was 

important, more than 70% considered health benefits and price and approximately 30% 

found that organic ingredients and naturalness were important (Taratanavat and Hooker 

2006). 

As a result of the attribute screening pretest, four attributes were selected 

including health benefits organic ingredients, source of nutrients and price.  Health 

benefits were selected at three levels including no benefit, single benefit of being rich in 

nutrients and multiple benefits of being rich in nutrients and may reduce risk of prostate 

cancer (Taratanavat and Hooker 2006).  The other three attributes were selected based on 

their perceived presence in the market. 

4.2.4 Choice Based Conjoint Design 

 The method of CA that is used for this survey is referred to as the (CBC) choice-

based conjoint method.  “The CBC method not only employs a unique form of presenting 

stimuli in sets rather than one-by-one, but also differs in that it directly includes 

interactions and must be estimated at the aggregate level” (Hair et al. 1998, p. 405).  

There are three primary reasons for the studies use of the CBC method as opposed to the 

traditional or adaptive conjoint method.  These reasons are that the number of attributes 

used in the study must be less than six.  As the number of attributes and attribute levels 
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increase data can be skewed to show a greater significance of attributes will higher 

numbers of levels (Green and Srinivasan 1990).  To ensure more accurate results, fewer 

than six attributes must used and effort was made to keep a somewhat equal number of 

levels per attribute.  An additional benefit of designs with fewer attributes is that surveys 

are easier to administer and easier for respondents to complete (Lusk and Norwood 

2005).  The type of analysis and the permitted model form will measure both the additive 

and interactive effects of attributes requiring analysis on an aggregate level (Hair et al. 

1998).   

4.2.5 Survey Stimuli 

 The survey stimuli serve to visually represent choices consumers make in 

selecting a product.  The stimuli were presented in the survey instrument as a list of 

different product pairs.  Survey respondents were to select the product from each pair that 

provided the greatest amount of utility.  Among each pair of product options, there was a 

third opt-out option. Stimuli used for the surveys in this study have a full profile 

presentation model form.  The full profile method displayed all attributes used in the 

study, each with a specific level to create the various product profiles.  Although the full 

profile method had the benefit of realistically mimicking the experience consumers face 

during shopping experiences it had the drawback of limiting the quantity of attributes that 

can be used in the study (Dobney 2010).  The more attributes and attribute levels used in 

a study the greater the number of product profile options required to gather sufficient data 

(Carroll and Green 1995).  For example if a study were to use 3 attributes with 3 different 

levels there would be a total of 9 possible profiles.  This may seem reasonable but as the 

number of attributes and levels increase, the survey runs the risk of exhausting and 
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confusing the respondent, thereby decreasing the relevance of the data collected (Green 

and Wind 1975).  

 To prevent this issue from occurring, product stimuli were created using separate 

design combinations.  This approach is what is referred to as a fractional factorial design.  

The fractional factorial design selects different samples of stimuli that when combined 

using the additive principle of conjoint analysis, create similar results compared to a 

unified design (Hair et al. 1998).  Each design consists of an orthogonal array of 

attributes and attribute levels.  The orthogonal array allows for the survey to use less than 

the total number of combinations through a technical balancing of each attribute and level 

equally throughout the design (SPSS 2007).  SAS software was employed in the creation 

of all survey material, in the development of the fractional factorial designs and ensuring 

that survey question are composed of a balanced array of stimuli. 

4.2.6 Perception Mapping 

 Perceptual mapping is a marketing technique used to measure consumer’s 

opinions of key product attributes.  Maps are often used in product positioning and allow 

firms to develop strategies with better information of the market in which they are selling 

their products.  Bagozzi et al. (1998), write that perceptual maps allow marketers to 

evaluate product strengths, weaknesses, market opportunities and market evolution over 

time.  The three uses of perceptual mapping are common in the marketing research and 

are specifically useful in product development.  Examples can be found in (Baorakis and 

Baltas 2004, Scharl et al. 2005). 
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 Dolan (2001) describes the two most common mapping procedures which include 

“ratings of items on specified attributes and judgments on overall similarity of pairs of 

brands” (Dolan 2001 p. 71).  This is possible through the statistical procedures of factor 

analysis and multidimensional scaling.  Researchers often ask consumers to rate or rank 

products of a similar market based on all known attributes of the product to estimate how 

important consumers evaluate them when making purchasing decisions.  Often these 

attributes are narrowed into two or three broad factors and given a quantitative value in 

order to be visually represented by a two or three dimensional map (Dolan 2001). 

In a study by Baorakis and Baltas (2004), 800 consumers were surveyed in 

Greece on their preferences and views on the competitive structure of products in the 

juice market.  In their study they asked consumers to rank seven house hold juice brand 

names.  They also included a fictional brand name as a control to determine the accuracy 

of the survey’s results.  Respondent were then asked to evaluate the products on the basis 

of, price, taste, advertising, packaging, and color.  Using multi dimensional statistical 

methods they determined the two most important factors in the market to be the price of 

the product and using an amalgamation of several of the other factors determine product 

life to be the second factor.  Perceptual maps were then constructed to visually represent 

consumer perceptions of the products based on the two factors using a two-dimensional 

model. 

In a marketing study Scharl et al. (2005), compare the mobile communications 

capabilities of various industries by studying the websites of the world’s leading 

corporations according fortune 500 magazines 2002 ratings.  By measuring the number of 

times that key mobile communications language is used per each firm’s website they 
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were able to develop a perceptual map that compares the industry based on relative 

technology in mobile advertising.  The two factors that were focused on as the most 

important were the industries orientation toward technology and the use of mobile phones 

and text messaging.           

4.3 Survey Materials and Methods 

4.3.1 Attribute Selection for Elderberry Juice and Jelly 

 Elderberry jelly and juice were selected as the two main elderberry products to 

investigate for the studies CA section of the survey. The study implemented two versions 

of the survey identical except for the CA section.  Half of the surveys focus the CA on 

elderberry juice products while the other half focused on elderberry jelly.  The selection 

of both juice and jelly is based on discovery during previous exploratory research.  In the 

preliminary survey conducted at the Chestnut Roast Festival respondents identified 

elderberry juice and jelly as the most likely of the elderberry products to have been tasted 

or purchased in the past.  Nearly 22% of the respondents identified having tasted or 

purchased elderberry jelly, while nearly 16% identified juice.  This information was 

supported by the focus group with participants identifying both juice and jelly as the two 

most tasted or sample elderberry products on the market (Table 8).  

Elderberry Juice Attributes and Levels 

Elderberry juice attributes were also selected as a result of data collected from the 

preliminary survey and was substantiated by participants during the focus group 

discussion.  The attributes of price, origin of cultivation and health claim were three of 
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the most important attributes identified by consumers in the preliminary survey (Table 6).  

These findings are supported by a Mintel marketing study in January of 2011 that found 

that 60% of consumers identify price as the most important attribute in selecting a 100% 

natural juice product.  After identifying the attributes to include a range of levels for each 

attribute were determined (Table 11). 

Table 11. Elderberry Juice Attributes and Levels 
ATTRIBUTES LEVELS 

TYPE OF JUICE POMEGRANATE 
(COMPETITION) ELDERBERRY CRANBERRY 

(STATUS QUO) 
PRICE $3 $4 $5 

ORIGIN GROWN LOCALLY GROWN IN THE USA FOREIGN IMPORT

HEALTH CLAIM WITH HEALTH CLAIM WITHOUT HEALTH CLAIM 

In this study, price levels were selected roughly based on the actual range of 

prices for similar specialty juice products found on the market.  The levels for origin were 

also selected based on the full range of possibilities a consumer would find on the market 

and was a specific characteristic of juice products aimed at evaluating for purpose of the 

study. 

In their study Mintel (2011) also found health claims to be an important attribute 

in juice purchasing decisions.  According to Mintel (2011) 36% of consumers look for 

antioxidants while 41% find it important for their juice to be vitamin enhanced.  The 

levels for the health claim represent two possibilities.  The product may claim to have 

ingredients high in antioxidants or be absent of any such claim.   

The attribute of juice type will compare elderberry juice against pomegranate and 

cranberry juice.  The inclusion of pomegranate and cranberry are important in defining 

how elderberry compares to other similar products on the market.  The other types of 

juice include a status quo option, or the most popular juice flavor on the market and the 
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closest known competitor.  According to Mintel (2011) cranberry juice is most popular 

juice product on the market is excluding orange and apple with over 40% of sample 

Americans over 18 having purchased cranberry for house hold consumption.  Cranberry 

juice was also identified in the focus group discussion as being the most popular health 

juice drink consumed by participants (Table 6). Cranberry juice also has a relatively high 

ORAC score as listed by the USDA and is marketed in the same health fruit juice drink 

market as elderberry juice (Table 2). 

For the most similar and closest competitor of elderberry juice the study 

implements pomegranate juice.  Pomegranate juice is not mentioned in the Mintel (2011) 

study but only included as other in their category of juices consumed by 17% of 

American adult over 18.  Pomegranate juice is marketed as a health juice drink and also 

has a high ORAC score (Table 2).  Although pomegranate juice is not consumed with as 

much frequency as cranberry juice it was selected as the second most popular product 

currently on the market that is similar to elderberry juice during the focus group 

discussion (Table 8). 

Elderberry Jelly Attributes and Levels 

The selection of elderberry jelly attributes and levels were more difficult then the 

selection of the juice attributes and level because the decision to include jelly in the study 

occurred as a result of the focus group discussion and preliminary survey.  The attributes 

used for jelly include the type of jelly, the price, origin and whether or not the product 

provides a health claim, see table 12.  Similar to the selection of juice price selection the 

price levels for jelly were selected based on the actual range of prices for similar 
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specialty jelly products found on the market (Amazon 2010; Ebay 2010).  These are for a 

12 oz glass jar of jelly.  The prices include a three, four and five dollar range of options.  

The origins of the product and health claim are a vital component of the research and 

were also implemented for the jelly analysis.  The decision to include these attributes in 

the study of jelly product preferences is supported by a Mintel (2010) marketing study.  

In their study they sampled 1,773 American consumers over the age of 18 based on the 

attributes important to them when purchasing jelly.  Of the 1,773 respondents 57% 

identified health claims and 38% identified being made locally as being important 

attributes for jelly products. 

Table 12. Elderberry Jelly Attributes and Levels 
ATTRIBUTES LEVELS 

TYPE OF JUICE BLACKBERRY 
 (COMPETITION) ELDERBERRY GRAPE 

 (STATUS QUO) 
PRICE $3 $4 $5 

ORIGIN GROWN LOCALLY GROWN IN THE USA FOREIGN IMPORT

HEALTH CLAIM WITH HEALTH CLAIM WITHOUT HEALTH CLAIM 
 

The attributes used for jelly include the type of jelly, the price, origin and whether 

or not the product provides a health claim.  Similar to the selection of juice price 

selection the price levels for jelly were selected based on the actual range of prices for 

similar specialty jelly products found on the market (Amazon 2010; Ebay 2010).  These 

are for a 12 oz glass jar of jelly.  The prices include a three, four and five dollar range of 

options.  The origins of the product and health claim are a vital component of the 

research and were also implemented for the jelly analysis.   

The attribute of fruit type for jelly will include elderberry, grape and blackberry.  

The levels for jelly type include three options, elderberry jelly as the focus of the study, a 
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status Quo option, and the closest fruit competitor to elderberry jelly.  Grape jelly was 

selected for the status quo option because other than strawberry jelly, grape jelly is the 

most popular jelly flavor on the market (Mintel 2010).  Blackberry jelly was selected for 

the closest competitor to elderberry jelly based on its relatively small market share as 

identified by Mintel (2010) and its high ORAC score (Table 2). 

4.3.2 Experimental Design 

After determining the attributes and levels to include for each product the CA 

design was established.  In the analysis each question asked respondents to select from 

three options of jelly or juice products.  The first two products per question are to gauge 

the elderberry product against its closest competitor.  The third option is a status-quo 

option to be put in place of an opt-out.  The status-quo option is determined as the 

product in the same market as elderberry that occupies the greatest market share.  In the 

case of jelly this product is grape jelly and in the case of juice this product is cranberry 

juice.  The status-quo option for both products contained the typical levels for that 

product, including a grown in the USA label and did not have a health claim included.  

The price of the status-quo product had the middle level for the price attribute which is to 

reflect the reality of the market. 

After subtracting the status-quo fruit type from the remaining attributes and 

levels, both elderberry jelly and juice have a remaining four attributes.  Two attributes 

have two levels and the other two attributes at three levels each.  By multiplying all of the 

possible combinations 2×2×3×3 you receive a total of 36 possible product profiles.  This 

would be the total number products that could be created using the given attributes and 

levels and would provide a full profile distribution as well as a 100% efficient design.  
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Dividing these 36 profiles into pairs would require 18 questions.  To reduce the negative 

effects of respondent fatigue the study implemented a fractional factorial design using 

only half of the 36 possible product profiles.  With only 18 product profiles to select from 

in pairs, the number of questions required is reduced to only 9 which are much less 

tiresome for respondents.  Using SAS software the factorial design and orthogonal array 

for the product profiles were constructed with an estimated 99.82% design efficiency and 

a minimal design error of only 0.64 (Table 13).  

Table 13. Fractional Factorial Design 
SAMPLE 

PRODUCT 

BUNDLE 

PRODUCT 

CONFIGURATION 
CONCEPT PRICE 

 (US $)
FRUIT ORIGIN HEALTH 

CLAIM 

1 1 1 $5.00  COMPETITOR IMPORTED PRESENT
 2 2 $3.00  ELDERBERRY LOCAL NONE 
 3 3 $4.00  STATUS QUO USA NONE 
2 4 1 $5.00  ELDERBERRY USA PRESENT
 5 2 $4.00  COMPETITOR LOCAL NONE 
 6 3 $4.00  STATUS QUO USA NONE 
3 7 1 $5.00  ELDERBERRY IMPORTED NONE 
 8 2 $4.00  COMPETITOR USA PRESENT
 9 3 $4.00  STATUS QUO USA NONE 
4 10 1 $3.00  COMPETITOR IMPORTED PRESENT
 11 2 $5.00  ELDERBERRY USA NONE 
 12 3 $4.00  STATUS QUO USA NONE 
5 13 1 $4.00  ELDERBERRY IMPORTED PRESENT
 14 2 $5.00  COMPETITOR LOCAL NONE 
 15 3 $4.00  STATUS QUO USA NONE 
6 16 1 $3.00  COMPETITOR IMPORTED NONE 
 17 2 $4.00  ELDERBERRY LOCAL PRESENT
 18 3 $4.00  STATUS QUO USA NONE 
7 19 1 $3.00  COMPETITOR USA PRESENT
 20 2 $4.00  ELDERBERRY IMPORTED NONE 
 21 3 $4.00  STATUS QUO USA NONE 
8 22 1 $3.00  ELDERBERRY USA NONE 
 23 2 $5.00  COMPETITOR LOCAL PRESENT
 24 3 $4.00  STATUS QUO USA NONE 
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9 25 1 $3.00  ELDERBERRY LOCAL PRESENT
 26 2 $4.00  COMPETITOR USA NONE 
 27 4 $4.00  STATUS QUO USA NONE 

4.3.3 Data Collection 

The survey was distributed online beginning August 9th until the 11th.  The 

distribution of the survey was contracted to Survey Sampling International (SSI) a 

professional marketing firm specializing in online survey sampling.  Each response was 

identified as having originated from a different respondent with no matching IP addresses 

among the sample.  The survey instrument was generated using Qualtrics, an online 

survey design program.  All content of the survey instrument were submitted and 

received approval from the University of Missouri’s Institutional Review Board.  In total 

SSI gathered 1043 completed surveys from respondents across the United States.  The 

version focusing on jelly products received 535 completed responses and the juice 

version 508. 

The versions of the survey were identical in all content with the exception of the 

CA questions in section three (Figure 6, Figure 7).  The first version of the survey asked 

respondents questions based on their preference for jelly products.  The second version 

asked questions pertaining to juice products.  Both of the CA versions consisted of nine 

questions and used identical factorial design.  Because of similarities in both markets 

many of the attributes and levels are used for both versions.  The difference lies in the 

levels used to compare the fruit types.  
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4.3.4 Description of the Data Set 

The first section of the survey asked respondents questions pertaining to previous 

experiences in sampling or purchasing elderberry products.  The first question asked 

respondents if they were familiar with elderberries of elderberry products.  If the 

respondent replied “no” they were redirected to the next section of questions.  

Respondents who replied “Yes” were then asked if they had sampled or purchased 

elderberry products in the past.  Again, if the respondent replied “No” they were 

redirected to the next section.  Those that had sampled or purchased elderberry products 

were then asked the type of elderberry products they had sampled with a follow up 

question of what types of elderberry products they had purchased.  Possible products 

include elderberry juice, fresh elderberries, elderberry wine, elderberry concentrate, 

elderberry flower tea, elderberry syrup, elderberry pie, elderberry vitamin supplements, 

carbonated elderberry drinks.  There was also the possibility to select other and write in 

the specific product they had sampled or purchased. Respondents were then asked how 

often they consume the elderberry products that they claim to have purchased.  For this 

question response was measured using a 7-point Likert scale, (1=Never, 7=Once a Week 

or More).  Respondents were also asked where they had sampled and purchased these 

products.  Possible locations include farmers markets, grocery stores, internet/mail-order, 

restaurant/winery, friend’s house, natural food store, festival/conference, other. 

The second section of the survey asked respondent’s questions to evaluate their 

own lifestyles based on health and several questions designed to gauge their current 

perceptions of the health juice market.  The health based questions are essential to the 

study in their use in identifying consumer market segments.  The questions used to gauge 



 

67 

their perception are to be used in the development of strategies.  The first three questions 

of this section were adapted from Taratanavat and Hooker (2006, p.573).  Respondents 

were asked to what extent they agree or disagree with the following statements: “I 

consider myself a health conscious person”, “I am knowledgeable of the health benefits 

of the foods I eat”, and “locally grown foods are healthier than non-locally grown foods”.  

These question were evaluated with a 6-point Likert scale, (1=Strongly Disagree, 

5=Strongly Agree, 6=No Opinion). They were then asked how often they “consume 

foods that provide health-promoting or disease-fighting benefits beyond basic nutrition” 

and “how often do you or your family shop for groceries from the following places” 

including: farmers markets, grocery stores, internet/mail order, natural food stores.  These 

questions were evaluated based on a 7-point Likert scale, (1=Never, 7=Once a Week or 

More). 

The last three questions in the second section of the survey were designed to 

gauge consumer perception of the market for health juice drinks.  Respondents were 

asked to evaluate eight health products including: acai juice, apple juice, bottled green 

tea, bottled water, cranberry juice, grapefruit juice, organic food, and pomegranate juice.  

Respondents were asked “how often do you consume these products” based on a 7-point 

Likert scale, (1=Never, 7=Once a Week or More).  Respondents then evaluated the 

products based on “what extent they agree or disagree that the consumption of the 

following products are likely to have a beneficial impact on your personal health” based 

on a 6- point Likert scale, (1=Strongly Disagree, 5=Strongly Agree, 6=No Opinion).  

Followed by “How expensive do you find current average market prices for the following 
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products based on their associated health benefits” based on a 5- point Likert scale 

(1=Very Inexpensive, 5=Very Expensive) including a “No opinion” option.   

The third section of the survey consists of nine, choice based conjoint questions..  

Each question consists of three product options with the third option consistent as the 

“status quo” or the option that reflects the product that is most popular as market 

currently exists.  For survey version one, respondent evaluate jelly products and for 

survey version two they are asked to evaluate juice products.  The attributes and levels 

for each product are determined by the efficiency parameters already determined from the 

fractional factorial design.  The stimulus representing each hypothetical product image 

was created using Microsoft’s Word Paint.  The font used for each label was designed to 

imitate the font and size lettering used on the labels of actual products sold commercially.  

Both the juice and jelly versions of the survey attempt to realistically imitate the plausible 

experience a consumer may have when entering a store and making an elderberry 

purchasing decision.  Examples of the CA stimulus are presented in figures 6 and 7 
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Figure 6. Elderberry jelly conjoint analysis stimulus 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
Figure 7. Elderberry juice conjoint analysis stimulus 
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In the CA section of the survey respondents are asked to imagine that they are 

currently in a gourmet specialty food store, they find that there are only three options to 

choose from and for each question to please select the product that they would be most 

likely to purchase in this situation.  The fourth section of the survey measured the 

demographic characteristics of respondents.  Included in this section were questions used 

to identify the gender, age, marital status, number of children, how far they live from an 

urban area of at least 50,000 people, what state they currently live in, education level, 

income and racial and ethnic background. 

4.3.6. Market Segmentation 

 Several market segments were then identified to compare the results of the C-logit 

model indicating preference between and within consumer groupings.  These segments 

were created in two parts, segmenting both the 535 respondents that completed the jelly 

version of the survey and the 508 that completed the juice version into analogous groups 

based on how healthy they evaluated their lifestyles in section two of the survey and if 

they have previous experience purchasing elderberry products in the past from section 

one of the survey.   The segments were created by first splitting the consumers into those 

who have purchased an elderberry product and those who haven’t.  Then those two 

groups were each split into two groups using cluster analysis of their response to the 

health questions in section two of the survey.   Many studies have implemented cluster 

analysis for use in marketing research.   For examples please refer to (Campbell et al 

2010; Verbeke 2005; Baker 1999; Bonilla 2010).  Cluster analysis divides a sample into 

groups based on how they evaluated their life styles in section two of the survey.  The 
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cluster analysis was performed using Stata 10 and created using a “k means” distance 

between individuals and their clusters average mean response. 

4.4 Online Survey Results and Discussion 

4.4.1 Description of Population Sample 

The results of the demographic information gathered in the fourth section of 

surveys questions indicate a representative sample of the United States when compared 

with U.S. Census data collected in 2000, see table 14.  Of the total 1048 online survey 

responses distributed throughout the United States, 54% of those were completed by 

female consumers.  This is consistent with slightly over half of the United States 

population being female in gender.  The percent concerning the number of individuals 

living in an urban setting versus a rural setting does not seem to match proportions 

provided by the census.  Although the surveys population does show a greater percent of 

people living in urban environments similar to the census data, the difference between 

rural and urban residents in the survey sample population does not imply the majority 

measured by the census.   

This difference can be explained by the definition of urban and rural used to 

measure these variables.  The 2000 census defined urban as “groups or blocks that have a 

population density of at least 1,000 people per square mile and surrounding census blocks 

that have an overall density of at least 500 people per square mile” (U.S. Census 2000).  

The definition of an urban area used to analyze the elderberry surveys populations 

identified urban as those respondents that live nine or fewer miles from a population of 

50,000 people or greater.  The difference in definition and the surveys reliance on 
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respondent’s perception of where they live as opposed to the methods used by the Census 

can explain the difference in estimates. Other than the difference in estimates for rural 

and urban residence the data collected on the marital status, average number of children, 

education, income, ethnic background and U.S. region of the survey sample fitted well 

with the estimates gathered by the Census in 2000.  It is important to note however that 

the sum of percents for ethnic background of respondent is not equal to one hundred.  

This is true for both the census data and the data collected in the study.  This is because 

both survey methods more accurately allow respondents to identify more than one racial 

or ethnic identity.
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Table 14. Summary statistics for survey population sample compared to the 2000 Census 
Total Survey Respondents  Survey Sample 

(2011)a 
U.S Population 

(2000)b 

Gender ( female): 54.00% 50.90%
Age:   
18 to 24 10.14% 14.54%
25-34 17.68% 21.26%
35-44 12.75% 12.25%
45-54 18.55% 20.18%
55-64 24.15% 12.98%
65 and Over 16.71% 18.79%
How far do you live from an urbanized area of at 
least 50,000 people: 

  

Urban 53.21% 77.62%
Rural 46.79% 22.38%
How many children are currently living with 
you: (no. of persons): 

  

Average per family  0.54 0.90
Average with children 1.83 1.86
Marital status:   
Married 46.88% 54.40%
Unmarried 53.12% 45.60%
Education :   
High school 52.40% 49.60%
College degree 33.84% 21.80%
Graduate degree 8.34% 8.90%
Other 5.37% 19.70%
Household income:   
Less than $35,000 36.73% 41.40%
$35,000-$50,000 16.40% 16.50%
$51,000-$75,000 17.45% 19.50%
$76,000-$100,000 10.07% 10.20%
> $100,000 19.35% 12.30%
Ethnic background:   
African American 36.73% 12.60%
Asian 4.60% 4.80%
Hispanic/Latino 4.41% 16.30%
Indian American 1.53% 0.90%
White 80.92% 75.10%
U.S. Region:   
Western 19.46% 22.46%
Central 22.44% 22.88%
South 39.31% 35.62%
Northeastern 18.79% 19.04%

aSurvey sample size = 1,048 
bSource: U.S. Department of Commerce, Bureau of the Census (2000). 
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4.4.2 Experience and Consumption of Elderberry Products 

The first section of the survey asked respondent’s questions to measure their 

previous experience or familiarity with elderberry.  Approximately one third, 359 

respondents claimed to be familiar while, 684 respondents were not.  The 359 

respondents, who represent 33% of the total sample, were then asked if they had sampled 

elderberry products in the past.  Of those asked, 61% claimed that they were both familiar 

and that they had sampled elderberry products.  The remaining, 39% claimed that 

although they were familiar with elderberry they had not sampled an elderberry product.  

Compared to the total sample, the 218 individuals who have sampled represent only 21% 

of the total sample of respondents.   

 
Figure 8. Familiarity and sampling of elderberry products 

 The 359 individuals who identified themselves as being familiar with elderberry 

were then asked if they had purchased elderberry products, the type of products and 

where they had made their purchases.  Of the 218 individuals who were both familiar and 

have sampled elderberry products 81%, 177 individuals stated that they had gone on to 
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purchase an elderberry product after sampling while only 19%, 41 individuals did not 

follow through with a purchase.  The 177 individuals who did purchase an elderberry 

product compose 17% of the total 1048 respondents (Figure 8).  Those that have 

purchased an elderberry product are a relatively small% compared to the total number of 

the survey’s respondent.  The data also indicated that there were no cases in which an 

individual purchased but did not sample an elderberry product.   

 
Figure 9. Respondents who have sampled or purchased elderberry products 

 The 218 respondents that claimed to have sampled an elderberry product were 

then asked the type of elderberry products they sampled.  These respondents identified 

sampling a total of 571 products.  The data indicates the number of elderberry products 

sampled to be greater than the number of individuals sampling them with a ratio of 2.6 

different product types sampled per individual.  The elderberry products sampled with the 

greatest frequencies were elderberry jelly, wine and juice.  The most frequently sampled 

products were, elderberry jelly which was sampled by a total of 103 individuals, followed 

by wine with 99 individuals and juice with 90 (Table 15).  Five of the respondents 
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identified “Other” products they had sampled that were not represented by the list 

provided in the survey.  These products include elderberry cordial, extract and elderberry 

juice mixed in tea. 

Table 15. Elderberry products sampled 

Product 
Number of Products

Sampled 
Percent 

Elderberry Jelly 103 18.04% 
Elderberry Wine 99 17.34% 
Elderberry Juice 90 15.76% 
Fresh Elderberries 59 10.33% 
Elderberry Syrup 47 8.23% 
Elderberry Pie 47 8.23% 
Elderberry Tea 42 7.36% 
Elderberry Vitamins 39 6.83% 
Elderberry Concentrate 21 3.68% 
Carbonated Elderberry Drink 19 3.33% 
Other 5 0.88% 

 

Consumers most frequently sampled elderberry jelly with 18%, followed by wine 

with 17%, and juice with just under 16%, see figure 7.  The top three sampled products 

represent slightly greater than 50% of the total number of sampled products. 

 
Figure 10. Percent of elderberry products sampled 
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The 218 respondents that claimed to have sampled an elderberry product were 

then asked the location in which the product was sampled.  Of the total number of 

respondents, there were 715 locations identified.  Since the number of locations exceeds 

the number of products sampled it can be assumed that of the products sampled, many 

were sampled more than once and in different locations with a ratio of 1.25 products per 

location.  The four locations most frequently identified include grocery stores with 176 

samplings, friends homes with 144 samplings, farmers markets with 138 samplings and 

health food stores with 115 sampling (Table 16).  Four individuals identified “Other” as a 

location. They identified grandparent’s homes and convenient store. 

Table 16. Where the elderberry products were sampled 

Location 
Number of Locations

Where Sampled 
Percent 

Grocery Store 176 24.62% 
Friends House 144 20.14% 
Farmers Market 138 19.30% 
Health Food Store 115 16.08% 
Restaurant/ Winery 71 9.93% 
Other 38 5.31% 
Festival/ Conference 33 4.62% 

 

The percent of each location calculated relative to the total number of locations 

where elderberry products were sampled are represented in figure 11.  Consumers most 

frequently sampled elderberry products in grocery stores with slightly fewer than 25%, 

followed by friend’s houses with 20%, farmers markets with 19% and health food stores 

with 16%.  The top four most frequently identified locations to sample an elderberry 

product represent 80% of the total places where elderberry products were sampled. 
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Figure 11. Locations where these products were sampled 

The 218 respondents that claimed to have sampled an elderberry product were 

also asked if they had purchased any elderberry products.  The 177 respondents who had 

also purchased elderberry products were asked to identify which products they had 

purchased.  A total of 438 products were identified.  The three most frequently identified 

products include elderberry juice with 80 purchases, jelly with 76 purchases and wine 

with 69 purchases (Table 17).  Four individuals identified “Other” products that they had 

purchased.  These products include elderberry cordial, elderberry juice mixed into tea and 

that they had picked their on their own. 

 

 

 

 

 

 

25%

20%

19%

16%

10%

5% 5%

Grocery Store

Friends House

Farmers Market

Health Food Store

Resturant/ Winery

Other

Feastival/ Confereence



 

79 

Table 17. Elderberry products purchased 

Product 
Number of Products

Sampled 
Percent

Elderberry Juice 80 18.26% 
Elderberry Jelly 76 17.35% 
Elderberry Wine 69 15.75% 
Fresh Elderberries 41 9.36% 
Elderberry Syrup 39 8.90% 
Vitamins 34 7.76% 
Elderberry Tea 33 7.53% 
Elderberry Pie 33 7.53% 
Elderberry Concentrate 16 3.65% 
Carbonated Elderberry Drink 14 3.20% 
Other 3 0.68% 

 The types of elderberry products purchased were then compared to the total 

number of products purchased; corresponding percentages are found in figure 17.  

Consumers most frequently purchased elderberry juice with 18% followed by jelly with 

17% and wine with 15%.  The combined percent of the top three most frequently 

purchased products are slightly greater than 50% of the total number of products 

purchased. 

 
Figure 12. Elderberry products purchased 
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The 177 consumers who purchased elderberry products were then asked to 

identify locations in which they made their purchases.  There were a total of 549 

locations in which products were purchased, see table 18.  The number of locations 

exceeds the number of products purchased it can be assumed that of the products sampled 

many were sample more than once and in different locations with a ratio of 1.25 product 

per location.  This ratio is very similar to that of the number of sampled products and the 

locations in which they were sampled.  The four locations most frequently identified 

include the grocery store with 178 products purchased, the farmers market with 137 

products purchased, health food stores with 109 products purchased and friend’s homes 

trail as a distant fourth with 51 products purchased.  

Table 18. Where the elderberry products were sampled 

Location 
Location Where Product

Was Purchased 
Percent

Grocery Store 178 32.42%
Farmers Market 137 24.95%
Health Food Store 109 19.85%
Friends House 51 9.29%
Restaurant/ Winery 38 6.92%
Festival/ Conference 23 4.19%
Other 13 2.37%

 

 The percent for each location in which a product was purchased was then 

calculated in relation to the total number of purchased products (Figure 13).  Consumers 

most frequently purchased elderberry products in grocery stores with 32% of the 

purchases followed by farmers markets with slightly less than 25% and health food stores 

with a little less than 20%.  The three most frequent locations for elderberry products to 



 

81 

be purchased, grocery stores, farmers markets and health food stores, compose around 

75% of the total number of purchases. 

 
Figure 13. Locations where elderberry products were purchased 

4.4.3 Conditional Logistic Regression of the Total Sample for the Jelly Survey 

Table 19 presents the results for the conditional logistic (C-logit) regression for 
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Coefficients and odds ratios in the regression are relative to the base levels for the 

regression which include blackberry jelly as the fruit type,  imported as the origin and 

without for the health claim.  The regression found all variables to be significant with a p-
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 The results indicate that variables for price, elderberry and ASC which represents 

grape jelly as the status quo have negative values for their coefficients.  This signifies that 

holding all other attributes constant the inclusion of each of these attributes on its own 

result in a decreased probability of purchase compared to their base levels.  If the jelly 

product were to be made from elderberry, there would be a 27% less likely hood of that 

product being purchased with respect to the base level of blackberry jelly.  The same 

conclusion can be made for the grape type of jelly with 20% less probability and price 

with a 45% less probability when controlling for all other variables.  The decrease in 

probability for grape does come as a surprise since currently grape jelly has the largest 

consumer market share for all jelly products.  This decrease can be explained in grape 

being only available as a status quo option and did not have the benefit of other beneficial 

attribute fluctuation in the factorial design. 

Local products, U.S. made or products with health benefit claims all resulted in 

positive coefficients.  These positive coefficients indicate that holding all other variables 

constant, for a one unit increase in each of these attributes levels there is an increased 

likelihood of the product being purchased.  Products being produced locally had the 

greatest increase with local products being 3.68 times more likely to be purchased than 

imported product, followed by products made in the U.S. Which were 2.71 times more 

likely to be purchased than imported products when controlling for all other variables.  

Products with health claims were 2.02 times more likely to be purchased than the base 

level of products without health claims when controlling for all other variables. 
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Table 19. Conditional logistic results for the jelly survey 

Jelly Attributes and Levels
Coefficients  

(Standard Errors)
Odds Ratio

 

Contains Elderberrya*** -0.309 (0.040) 0.734  

Origin of Productionb 

Local*** 1.304 (0.060) 3.682  
USA*** 1.014 (0.065) 2.758  

With Health Claimc*** 0.704 (0.040) 2.022  

Price*** -0.599 (0.027) 0.549 

Grape (ASC)*** -0.218(0.055) 0.804  

Total number of entries (n) = 13548.  
Log likelihood ratio test: -4319.211. Prob > Chi2 < 0.01 

a Base level value for comparison: Blackberry jelly 
b Base level value for comparison: Imported 
c Base level value for comparison: Without health claim 
***p<0.01  

4.4.4 Relative Factor Importance of the Total Sample for the Jelly Survey 

 The relative factor importance is a calculated percent for each attribute range used 

in the CA design.   Factor importance is a practical means of measuring the influence 

each attribute had in determining purchasing decisions.  Consumers who responded to the 

online survey which focused its CA analysis on elderberry jelly products found the most 

influential attribute to be the origin of the product.  The jelly products origin was found to 

compose 37% of their decision (Figure 13).  The second most influential attribute was the 

price of the product.  As expected the lowest price is the most favorable of the three price 

levels. Health claims are the third most influential attribute with 20% of the decision. 

Fruit type was the least important to consumers with only 9%. 
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Figure 14. Average relative importance for jelly product attributes 

4.4.5 Predicted Probabilities for the Total Jelly Survey 

Table 20 presents the probabilities for consumer preferences of products created 

in the CA factorial design.  The probabilities were calculated after the C-logit regression 

for all nine bundles with three product concepts, totaling 27 product concepts in all.  The 

three product concepts with the greatest probability for being purchased include product 
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and was made in the U.S..  The second most likely concept was product 19 which 

consumers selected with a 67% probability.  Product 19 was priced at 3 dollars, consisted 
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 All three of the product concepts with the greatest probabilities of being selected 

in their bundles contained health claims and were made either in the U.S. or locally.  

Although the top two products were made of the competitor fruit type, the third most 

likely to be purchased product was made from elderberry.  This evidence suggests the 

ability for elderberry jelly to compete in the jelly market with the use of the local origin 

and health claim labels. 
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Table 20. Estimated probabilities for the total jelly sample 

SAMPLE 

PRODUCT 

BUNDLE 
PRODUCT 

PRICE 
(US $)

FRUIT ORIGIN 
HEALTH  
CLAIM 

PREDICTED 

PROBABILITY

1 1 $5.00 COMPETITOR IMPORTED PRESENT 0.135 
 2 $3.00 ELDERBERRY LOCAL NONE 0.596 
 3 $4.00 STATUS QUO USA NONE 0.268 
2 4 $5.00 ELDERBERRY USA PRESENT 0.276 
 5 $4.00 COMPETITOR LOCAL NONE 0.452 
 6 $4.00 STATUS QUO USA NONE 0.272 
3 7 $5.00 ELDERBERRY IMPORTED NONE 0.049 
 8 $4.00 COMPETITOR USA PRESENT 0.680 
 9 $4.00 STATUS QUO USA NONE 0.270 
4 10 $3.00 COMPETITOR IMPORTED PRESENT 0.525 
 11 $5.00 ELDERBERRY USA NONE 0.159 
 12 $4.00 STATUS QUO USA NONE 0.316 
5 13 $4.00 ELDERBERRY IMPORTED PRESENT 0.259 
 14 $5.00 COMPETITOR LOCAL NONE 0.353 
 15 $4.00 STATUS QUO USA NONE 0.387 
6 16 $3.00 COMPETITOR IMPORTED NONE 0.192 
 17 $4.00 ELDERBERRY LOCAL PRESENT 0.575 
 18 $4.00 STATUS QUO USA NONE 0.233 
7 19 $3.00 COMPETITOR USA PRESENT 0.674 
 20 $4.00 ELDERBERRY IMPORTED NONE 0.179 
 21 $4.00 STATUS QUO USA NONE 0.147 
8 22 $3.00 ELDERBERRY USA NONE 0.369 
 23 $5.00 COMPETITOR LOCAL PRESENT 0.409 
 24 $4.00 STATUS QUO USA NONE 0.222 
9 25 $3.00 ELDERBERRY LOCAL PRESENT 0.666 
 26 $4.00 COMPETITOR USA NONE 0.185 
 27 $4.00 STATUS QUO USA NONE 0.148 

4.4.6 Market Segmentation Results for Elderberry Jelly Survey Version 

 Table 21 presents the results of the market segments for those respondents who 

completed the jelly version of the CA survey.  The consumer segments were developed 

by first dividing the entire sample into two separate groups based on whether consumers 

had purchased an elderberry product and those that had not.  Both segments were then 
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divided again using a cluster analysis of their responses to questions measuring how 

healthy they perceive their own lifestyles.   Segments include health conscious elderberry 

consumers, less health conscious elderberry consumers, health conscious prospective 

consumers and less health conscious prospective consumers.  These four market segment 

were defined by comparing their mean response to demographic question and health 

questions fist by comparing the means of each segments calculated F-statistic using 

ANOVA.  The assumption of equal variance for each variable was substantiated using 

Bartlett test for equal variance. If the result of the ANOVA rejected the null hypothesis 

that all mean were equal, t-test’s were used to compare variable means pair-wise between 

each segment.  



 

 
 

Table 21. Mean of demographic and self evaluated health conscious characteristics of the jelly version consumer segments 

Jelly Characteristic 

Current Elderberry Consumers Future Elderberry Consumers 
Health  

Conscious 
Segment 1 

Less Health 
Conscious 
Segment 2 

Health  
Conscious 
Segment 3 

Less Health 
Conscious 
Segment 4 

(n = 76) (n = 31) (n = 323) (n = 90) 

M S.D. M S.D. M S.D. M S.D. 

I consider myself a health 
conscious person** 4.39 (2,3,4) 0.71 3.12 (1,3) 1.09 3.96 (1,2,4) 0.84 3.18(1,2) 1.04 

I am knowledgeable of the health 
benefits of the foods I eat** 4.5 (2,3,4) 0.53 3.35 (1,3,4) 1.08 4.01 (1,2,4) 0.72 3(1,2) 1 

Locally grown goods are healthier 
than non-locally grown foods** 3.92 (2,3,4) 0.88 3.5 (1,3,4) 0.88 3.64 (1,2,4) 0.95 3(1,2) 0.95 

How often do you consume foods 
that provide health promoting or 
disease fighting benefits beyond 
basic nutrition** 

6.29 (2,3,4) 0.72 4.06 (1,3,4) 1.6 6.07 (1,4) 0.8 2.13(1,2,3) 1.11 

Gender** 1.39 (3,4) 0.49 1.45(3,4) 0.51 1.58 (1,2) 0.49 1.51(1,2) 0.5 

Age** 42.6 (3,4) 15.31 40.9 (3,4) 17.9 49.24 (1,2) 15.9 47.04 (1,2) 16.47 

Income 6.56 3.24 6.06 3.72 5.92 3.78 5.48 3.92 

Education** 7 (2,3,4)  1.86 6.67 (1,4)  2.23 6.3 (1,4) 1.92 5.55(1,3,4) 1.78 

How far do you live from an urban 
area of at least 50,000 people 2.42 1.66 2.9 2.9 2.85 1.76 2.61 1.77 

**indicates that at least on segments mean is different from the others at p<0.05; Parentheses identify consumer segments with 
significantly different means; M = mean; S.D. = Standard Deviation; n = number of respondents.
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Health Conscious Elderberry Consumers 

This market segment was identified as being health conscious with their mean 

response to health related questions significantly greater than the less health conscious 

segments.  They were more likely to be male than “prospective consumer” segments and 

on average 42 years old.  They earned on average between 75 and 99 thousand dollars a 

year of income and had completed the equivalent to an associate’s degree in their 

education.  These respondents on average lived between 5 and 9 miles from an urban 

area. 

Less Health Conscious Elderberry Consumers 

This market segment was identified as being less health conscious with their mean 

response to health related questions significantly less than the health conscious segments. 

This cluster was more likely to be male that of the “prospective cluster” segments and on 

average 40 years old.  They were also found to have less education than the “health 

conscious elderberry consumer” segment with the average respondent in this group 

complete one year of college or less.  They were likely to live 5 miles or less from an 

urban area and made between 50 and 75 thousand dollars a year. 

Health Conscious Prospective Consumers 

This market segment was identified as being health conscious with their mean 

response to health related questions significantly greater than the less health conscious 

segments.   This segments was more likely to be female than the elderberry consumer 

segments and older with the average respondent having 49 years of age.  The respondent 
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in this segment lived 5 miles or less from an urban area and made between 50 and 75 

thousand dollars a year. 

Less Health Conscious Prospective Consumers 

This market segment was identified as being less health conscious with their mean 

response to health related questions significantly less than the health conscious segments. 

This segment was more likely female and on average 47 years old.  This segment had on 

average less education than the other segments with respondents having less than one 

year of college.  Respondents in this segment earned between 35 and 50 thousand dollars 

a year and lived 5 miles or less from an urban area. 

4.4.7 Conditional Logistic Regression of Market Segments for the Jelly Survey 

 Table 22 shows the results of the C-logit regression for all four consumer market 

segments.  In the regression Segment 1 and the Segment 2 both resulted in positive 

coefficients in respect the elderberry as the fruit type.  Segment 1 was 1.06 times more 

likely to purchase elderberry than blackberry jelly, and Segment 2 was 1.11 times more 

likely to purchase elderberry jelly compared to the base level of blackberry when 

controlling for all other variables.  Segment 1 had greater price sensitivity than the 

Segment 2.  For every unit increase in the price of a jelly product the probability of 

segment 1 purchasing that product decreased by 36% compared to segment 3 which 

decreased by only 4%. The attribute of origin was also important to these two segments 

with local products being the most favored.  Both Segment1 and Segment 2 resulted in 

positive factor coefficients for locally made jellies.  When controlling for all other 

variables Segment 1 was 3.5 times more likely to purchase locally made products than 
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products that were imported and Segment 2 was 4.7 times more likely to purchase a 

product if it was made locally than if it were imported. 

 In the regression Segment 2 and the Segment 3 both resulted in negative 

coefficients in respect to elderberry as the fruit type.  Results show that when controlling 

for all other variables Segment 3 was 22% less likely to purchase a product if it contained 

elderberry and Segment 4 was 52% less likely to purchase elderberry jelly with respect to 

blackberry jelly as the base level.  Both segments were more price sensitive than the first 

two segment.  For every dollar increase in the price of a jelly product the probability of 

segment 3 purchasing that product decreased by 48% and segment 4 decreased by 52%.  

Locally made products were favored by both segments.  Segment 3 was 3.8 times and 

Segment 4, 3.5 times more likely to purchase a product made locally than the important. 

 It is interesting to note that of the four segments, Segment 2 is the most likely to 

purchase a jelly product containing elderberry.  Segment 4 is the most price sensitive 

segment, which is expected since they are the less health conscious and have not 

purchased elderberry in the past.  
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Table 22. Conditional logistic results of jelly market segments  

Jelly 
Characteristic 

Current Elderberry Consumers Prospective Elderberry Consumers 
Health Conscious

Segment 1 
Less Health 
Conscious 
Segment 2 

Health  
Conscious 
Segment 3 

Less Health 
Conscious 
Segment 4 

(n = 76) (n = 31) (n = 323) (n = 90) 
Coef 

(Standard 
Errors) 

Odds 
Ratio

Coef 
(Standard 

Errors) 
Odds 
 Ratio

Coef 
(Standard 

Errors) 
Odds 
 Ratio

Coef 
(Standard 

Errors) 
Odds 
Ratio

Contains 
Elderberrya 

0.062  
(0.093) 1.064

0.112 
(0.149) 1.118 

-0.379*** 
(0.051) 0.684 

-0.727*** 
(0.115) 0.483

 
Origin of 
Productionb 

Local*** 1.259  
(0.149) 3.520

1.550 
(0.246) 4.720 

1.343  
(0.078) 3.832 

1.124 
(0.164) 3.475

USA*** 0.999  
(0.155) 2.710

1.155 
(0.253) 3.170 

1.008  
(0.084) 2.742 

1.039 
(0.084) 2.827

With Health 
Claimc*** 

0.586  
(0.095) 1.790

0.639 
(0.157) 1.895 

0.753  
(0.052) 2.123 

0.760 
(0.011) 2.139

Price*** -0.448 
(0.065) 0.639

-0.366 
(0.105) 0.963 

-0.652 
 (0.036) 0.521 

-0.753 
(0.035) 0.471

Grape (ASC)  -0.978*** 
(0.156) 0.376

-1.118*** 
(0.263) 0.326 

-0.174*** 
(0.070) 0.839 

0.329** 
(0.135) 1.38 

Segment 1 model: Total entries (n) = 2004. Log likelihood ratio test: -586.9467. Prob > Chi2 < 0.001 
Segment 2 model: Total entries (n) = 792. Log likelihood ratio test: -219.0799. Prob > Chi2 < 0.001 
Segment 3 model: Total entries (n) = 8463.Log likelihood ratio test:-2663.8451. Prob > Chi2 < 0.001 
Segment 4 model: Total entries (n) = 2004. Log likelihood ratio test:-726.4989. Prob > Chi2 < 0.001 
a Base level value for comparison: Blackberry Jelly 
b Base level value for comparison: Imported 
c Base level value for comparison: Without health claim 
***p<0.01, **p<0.05 
 
4.4.8 Relative Factor Importance of Market Segments for the Jelly Survey 

 The relative factor importance by consumer market segment is presented in table 

23. When comparing the relative factor importance for jelly product attributes between 

segments 1 though 4 it appears that origin of production is the most important factor for 

all segments except Segment 4.  The most important factor for Segment 4 is the price 

attribute which is consistent with results of the C-logit regression.  The attribute for fruit 
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type was lowest for Segment 3 than any other segment having only a 5.69% influence in 

purchasing behavior. 

Table 23. Relative market segments of jelly survey version 

Jelly Characteristic 

Total 
Population

Current Elderberry 
Consumers 

Prospective 
Elderberry 
Consumers 

 

Health 
Conscious 
Segment 1 

Less 
Health 

Conscious 
Segment 2 

Health 
Conscious 
Segment 

3 

Less 
Health 

Conscious
Segment 

4 

(n =520) (n = 76) (n = 31) (n = 323) (n = 90) 
Percent Percent Percent Percent Percent 

Fruit Type 8.79 % 27.51% 30.07% 5.69% 21.23% 
Origin of Production 37.10% 33.30% 37.89% 37.25% 22.89% 
Health Claim 20.03% 15.50% 15.62% 20.89% 14.79% 
Price 34.08% 23.70% 16.43% 36.17% 41.09% 

 

4.4.9 Conditional Logistic Regression of the Total Sample for the Juice Survey 

Table 24 presents the results for the C-logit regression of the total sample of 

consumers who responded to the version of the online survey that focused on elderberry 

juice products.  The model consisted of 12,759 observations and was found to be 

statistically significant with a p-value less than 0.01 indicated by the likelihood ratio test.  

The regression included categorical variables for each of the attributes used in the CA, 

with the exception of price which was included as a continuous ordinal variable.  

Coefficients and odds ratios in the regression are relative to the base levels for the 

regression which include pomegranate as the juice type,  imported as the origin and 

without for the health claim. The regression found all variables to be significant with a p-

value less than 0.01. 
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 The results of the C-logit regression presented in table 24 indicate that the 

attribute levels of the fruit type being elderberry or the increase in price result in negative 

coefficients.  The negative values indicate holding all other variables constant, when the 

product was identified as being made from elderberry or had a one dollar unit increase in 

price there was a correlated decrease in the likely hood of that product being purchased.  

Products made from elderberry were less likely to be purchased by 24% compared to if 

the fruit type was the base level of pomegranate.  For every dollar increase in price the 

odds of that product being purchased decreased by 54%.   

The regression also indicates that the attribute levels of origin being local or made 

in the U.S.,  having a health claim or being made from cranberry result in positive 

coefficient factor values and an increase likely hood of a product was being purchased if 

they contain these levels.  The highest increase in probability was with products locally 

produced.  Products locally produced were over three times more likely to be purchased 

then if they were imported.  If the product was made in the U.S. it was over two times 

more likely to be purchased than imported.  Products with health claims were also two 

times more likely to be purchased than those without health claims. 
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Table 24. Conditional logistic results for the juice survey 
Juice Attributes and 
Levels 

Coefficients 
(Standard Errors) 

Odds Ratio 

Contains Elderberry 
a***  -0.264 (0.044) 0.768 

Origin of Productionb 

 

Local*** 1.193 (0.647) 3.297 
USA*** 0.870 (0.687) 2.388 
With Health 
Claimc*** 

0.764 (0.043) 2.148 

Price*** -0.770 (0.031) 0.463 
Cranberry (ASC) *** 0.240 (0.058) 1.271 

Total number of entries (n) = 12759.  
Log likelihood ratio test: -4060.623. Prob > Chi2 < 0.001 

a Base level value for comparison: Pomegranate juice 
b Base level value for comparison: Imported 
c Base level value for comparison: Without health claim 
***p<0.01 
 

4.4.10 Relative Factor Importance of the Total Sample for the Juice Survey 

 The relative factor importance of each product attribute is presented in figure 15. 

The most important factor was the price of the product which composed 38% of the 

purchase decision.  The second most influential factor was the origin of the product with 

30%.  Products that were made locally were associated with increased purchase 

probabilities while those that were imported resulted in a decrease in the probability of 

the product being purchased.  Health claims were the third most influential attribute for 

juice products with 19% followed by the type of fruit in which the juice was made with 

13%. 
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Figure 15. Average relative importance for juice product attributes 

4.4.11 Predicted Probabilities for the Total Sample for the Juice Survey 

 Table 25 contains the predicted probabilities calculated from the C-logit 

regression of the CA survey method.  The probabilities were predicted for the 9 product 

bundles created in the CA factorial design.  The 9 product bundles consisted of three 

products each with the third product represented as the status quo option.  The three 

products with the greatest probability of being selected by consumers were product 19, 25 

and 8.  Product 19 had the greatest probability of being purchased from its bundle with a 

67% probability.  Product 19 was priced at 3 dollars, was made from pomegranate juice, 

in the U.S. and contained a health claim.  Product 25 had the second highest probability 

of being selected with a 64% probability.  Product 25 was priced at 3 dollars, made 

locally from elderberry juice and contained a health claim.  Product 8 had the third 

greatest probability of being purchased with 60% probability.  Product 8 was priced at 4 

dollars, was made from pomegranate in the U.S. and contained a health claim. 
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 All three of the product concepts with the greatest probabilities of being selected 

in their bundles contained health claims and were made either in the U.S. or locally.  

Although two of the three top products were made of the competitor fruit type, the second 

product most likely to be purchased was made from elderberry.  This evidence suggests 

the ability for elderberry juice to compete in the juice market with the use of a local 

origin and health claim label. 

Table 25. Estimated probabilities for the total juice sample 

SAMPLE 

PRODUCT 

BUNDLE 
CONCEPT 

PRICE 
(US $) 

FRUIT ORIGIN 
HEALTH  
CLAIM 

PREDICTED 

PROBABILITY 

1 1 $5.00 COMPETITOR IMPORTED PRESENT 0.104 
 2 $3.00 ELDERBERRY LOCAL NONE 0.576 
 3 $4.00 STATUS QUO USA NONE 0.319 
2 1 $5.00 ELDERBERRY USA PRESENT 0.224 
 2 $4.00 COMPETITOR LOCAL NONE 0.404 
 3 $4.00 STATUS QUO USA NONE 0.372 
3 1 $5.00 ELDERBERRY IMPORTED NONE 0.042 
 2 $4.00 COMPETITOR USA PRESENT 0.601 

 3 $4.00 STATUS QUO USA NONE 0.356 
4 1 $3.00 COMPETITOR IMPORTED PRESENT 0.544 
 2 $5.00 ELDERBERRY USA NONE 0.100 
 3 $4.00 STATUS QUO USA NONE 0.356 
5 1 $4.00 ELDERBERRY IMPORTED PRESENT 0.265 
 2 $5.00 COMPETITOR LOCAL NONE 0.246 
 3 $4.00 STATUS QUO USA NONE 0.395 
6 1 $3.00 COMPETITOR IMPORTED NONE 0.203 
 2 $4.00 ELDERBERRY LOCAL PRESENT 0.511 
 3 $4.00 STATUS QUO USA NONE 0.285 
7 1 $3.00 COMPETITOR USA PRESENT 0.665 

 2 $4.00 ELDERBERRY IMPORTED NONE 0.152 
 3 $4.00 STATUS QUO USA NONE 0.182 
8 1 $3.00 ELDERBERRY USA NONE 0.385 
 2 $5.00 COMPETITOR LOCAL PRESENT 0.319 
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 3 $4.00 STATUS QUO USA NONE 0.295 
9 1 $3.00 ELDERBERRY LOCAL PRESENT 0.654 

 2 $4.00 COMPETITOR USA NONE 0.139 
 4 $4.00 STATUS QUO USA NONE 0.176 

 

4.4.12 Perception Map of the Juice Drink Market  

 The perceptual map of the total sample of consumers who responded to 

the juice version of the survey is modeled using a 2 dimensional scatter plot and 

represents consumer perceptions of products sold in the health juice industry.  The X-axis 

represents, on average the extent to which consumers agree that the products are likely to 

have a beneficial impact on their health using a 6- Point Likert scale (1=Strongly 

Disagree, 5=Strongly Agree, 6=No Opinion).  The Y-axis represents how expensive 

consumers find the current average market prices for the items using a 6-point Likert 

scale with (1=Very Inexpensive, 5=Very Expensive, 6=No Opinion).  For both of these 

variables the 6th point of the Likert scale was removed so as not to bias the information 

with those respondents that had no opinion.  Consumers were also asked how often they 

consumed the products using a 7-point Likert scale (1= Never, 7 = Once a Week or 

More).  The mean value for their frequency of consumption is represented by the 

diameter of each of the circle. 

The mean value for how expensive, healthy and how often respondents consumed 

the seven juice products in the second section of the survey were compared using paired 

t-tests.  Product means that were different at a p-value less than 0.05 were considered 

significantly different.  Although the majority of products were found significantly 

different the results of the t-test show clear grouping of products based relative similarity 
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in consumer perceptions.  Examples of similarity can be seen in the perceived health 

benefits of bottled green tea, bottled water and grapefruit juice.  The means for all three 

of these product juice types had a mean of 3.7 and were not found to be statistically 

different.  Apple juice was perceived as slightly less healthy with a mean of 3.66 but 

relatively similar to the three when compared to pomegranate 3.85 and cranberry juice 

4.09.  Acai was found to have the lowest mean with 3.66. 

In analyzing the means of how expensive consumer find the seven products and 

how often consumers purchase them, nearly all means were found significantly different 

with only two exceptions.  Cranberry products and bottled green tea occupy similar 

conceptual space in reference to how expensive consumers find them.  When comparing 

the frequency of consumption Acai juice appears to have the least frequency for 

consumers.  This finding is reasonable since acai is the most recent of the product to be 

introduced to the market.  In comparing the relative similarity of consumer perception on 

a two dimensional scale with the X-axes being how healthy consumers find the products 

and the Y-axes being how expensive, there appear to be three grouped categories of 

products that occupy the market. 
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Table 26. Comparison of the means for the perceptual map 

 
Juice Product 

Health 
Benefits 

How 
Expensive 

Frequency of 
Consumption 

M S.D. M S.D. M S.D.

1 Acai Juice 3.66 
(2,3,4,5,6,7) 

0.94 3.91 
(2,3,4,5,6,7)

0.89 2.04 
(2,3,4,5,6,7)

1.77 
 

2 Apple Juice 3.80 
(1,5,6,7) 

0.86 2.80 
(1,3,4,5,6,7)

0.86 4.13 
(3,4,5,7) 

2.06 
 

3 Bottled Green Tea 3.75 
(1,6,7) 

0.90 3.11 
(1,2,4,5,7) 

0.84 3.44 
(1,2,4,5,6,7)

2.30 
 

4 Bottled Water 3.78 
(1,6,7) 

1.13 2.97 
(1,2,3,5,6,7)

1.05 5.32 
(1,2,35,6,7) 

2.08 
 

5 Grapefruit Juice 3.74 
(1,2,6,7) 

0.93 3.06 
(1,2,3,4,6,7)

0.84 2.92 
(1,2,3,4,6) 

2.05 
 

6 Cranberry Juice 4.09 
(1,2,3,4,5,7) 

0.81 3.12 
(1,2,4,5,7) 

0.85 4.08 
(1,3,4,5,7) 

2.08 
 

7 Pomegranate 3.85 
(1,2,3,4,5,6,)

0.93 3.76 
(1,2,3,4,5,6)

0.91 2.98 
(1,2,3,4,5,6)

2.12

Parentheses identify the product with significantly different means;  
M = mean; S.D. = Standard Deviation; Number of respondents =1043. 

The perceptual map visually represents the three possible product groupings.  In 

the lower right corner of the map bottled green tea, grapefruit juice, bottled water and 

apple juice were perceived as occupying similar conceptual space.  Although the prices 

for these products were viewed as being the less expensive the health benefits were 

perceived as being less then pomegranate or cranberry juice.  Pomegranate was perceived 

as being the most expensive juice type and healthier than other product.  Cranberry is 

perceived as being both relatively inexpensive and the product with the greatest health 

benefits.  Acai juice appears to be an outlier and was removed for the perceptual map in 

order to provide a more accurate representation of consumer perceptions.  Since Acai has 

only recently been introduced to consumers the majority of them have not had enough 

experience with the product or exposure to its advertising to have had developed a 

perception of how expensive or how healthy it is.  
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Figure 16. Perception map for consumer juice market  

4.4.13 Market Segment Results for the Juice Survey Version 

 Table 27 presents the results of the market segmentation of respondents who 

completed the juice version of the CA survey.  The consumer segments were developed 

by first dividing the entire sample into two separate groups based on whether the 

consumer had purchased an elderberry product or not.  Both segments were then divided 

again using a segment analysis of their responses to question in the survey created to 

measure how healthy they perceive their lifestyles.  These segments are health conscious 

elderberry consumers, less health conscious elderberry consumers, health conscious 

prospective consumers and less health conscious prospective consumers.  These four 

market segment were defined by comparing their mean response to demographic 

questions and health questions first by comparing f-statistics calculated in ANOVA.  The 

assumption of equal variance for each variable was substantiated using Bartlett’s test of 

equal variance.  If the result of the ANOVA rejected the null hypothesis that all segment 
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means were found to be t-test were used to compare the means of the responses pair wise 

between each segment.  



 

 
 

Table 27. Mean of demographic and self evaluated health conscious characteristics of the juice version consumer segments 

Juice Characteristic 

Current Elderberry Consumers Prospective Elderberry Consumers 
Health  

Conscious 
Segment 1 

Less Health 
Conscious 
Segment 2 

Health  
Conscious  
Segment 3 

Less Health  
Conscious 
Segment 4 

(n = 41) (n = 28) (n= 315) (n = 118) 
M S.D. M S.D. M S.D. M S.D. 

I consider myself a health conscious 
person** 

4.61 (2,3,4) 0.49 3.71(1,4) 0.71 3.83(1,4) 0.87 3.35 (1,2,3) 1.05 

I am knowledgeable of the health 
benefits of the foods I eat** 

4.43 (2,3,4) 0.59 3.82 (1,4) 0.54 3.86 (1,4) 0.83 3.38  (1,2,3) 0.95 

Locally grown goods are healthier 
than non-locally grown foods** 

3.93,4) 0.98 3.71(4) 0.8 3.64(1,4) 0.94 3.24  (1,2,3) 0.98 

How often do you consume foods 
that provide health promoting or 
disease fighting benefits beyond 
basic nutrition** 

6.85 (2,3,4) 0.35 5.54(1,3,4) 1.17 6.49(1,2,4) 0.69 2.31  (1,2,3) 1.24 

Gender** 
1.41 (2,3) 0.5 1.57 (1,4) 0.5 1.59 (1,4) 0.49 1.46  (2,3) 0.5 

Age** 
41.17 (3,4) 16.05 38.93 (3,4) 14.67 50.65(1,34) 15.69 46.75  (1,2,3) 17.6 

Income 
6 2.88 5.92 3.41 6.12 3.74 5.63 3.7 

Education** 
6.59(4) 1.7 6.1 (1) 1.93 6.43(1,4) 1.8 6.09  (1,3) 2.01 

How far do you live from an urban 
area of at least 50,000 people 

2.56 1.53 2.82 1.51 2.66 1.74 2.65 1.71 

**indicates that at least on segments mean is different from the others at p<0.05; Parentheses identify consumer segments with 
significantly different means; M = mean; S.D. = Standard Deviation; n = number of respondents.
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Health Conscious Elderberry Consumers 

This market segment was identified as being health conscious with their mean 

response to health related questions significantly greater than the less health conscious 

segments.  This group was more likely to be female than prospective consumer segments, 

on average 41 years old.  They made between 50 and 75 thousand dollars a year of 

income and had earned the highest amount of education with an equivalent to an 

associate’s degree.  These respondents on average lived between five and nine miles from 

an urban area. 

Less Health Conscious Elderberry Consumers 

This market segment was identified as being less health conscious with their mean 

response to health related questions significantly less than the health conscious segments. 

This segment was more likely to be male than the health conscious elderberry consumer 

segment and 39 years of age.  They were also found to have less education than the health 

conscious elderberry consumer segment with the average respondent in this group 

complete one year of college or less.  They were likely to live 5 miles or less from an 

urban area and made between 50 and 75 thousand dollars a year. 

Health Conscious Prospective Consumers 

This market segment was identified as being health conscious with their mean 

response to health related questions significantly greater than the less health conscious 

segments.    This segments was more likely to be male than the elderberry consumer 

segments and older with the average respondent having 51years of age. The average 

respondent in this group completed one year of college or less. The respondent in this 
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segment lived 5 miles or less from an urban area and made between 50 and 75 thousand 

dollars a year. 

Less Health Conscious Prospective Consumers 

This market segment was identified as being less health conscious with their mean 

response to health related questions significantly less than the health conscious segments.  

This segment was more likely to be female, on average 47 years old and received less 

education then the other segments with respondents having on average less than one year 

of college.  Respondents in this segment earned between 50 and 75 thousand dollars a 

year and lived 5 miles or less from an urban area. 

4.4.14 Conditional Logistic Regression of the Market Segments for the Juice Survey 

 The C-logit regression for all four consumer market segment are presented in 

table 27.  In the regression Segment 1 and 2 both resulted in positive coefficients with 

respect to elderberry as the fruit type.  Results show that Segment 1 was 1.09, and 

Segment 2 was 1.03 times more likely to purchase products containing elderberry 

compared to the base level of grapefruit juice when controlling for all other variables.  

Segment 1 had greater price sensitivity than Segment 2.  For every unit increase in the 

price of a juice product the probability of Segment 1 purchasing that product decreased 

by only 45% compared to Segment 2 which decreased by 35% when controlling for all 

other variables.  The attribute of origin was also important to these two segments with 

local products being the most favored.  Both Segment1 and Segment 2 resulted in 

positive factor coefficients for locally made juice.  Segment 1 was 4.5 times and Segment 

2, 3.5 times more likely to purchase a juice product if it was made locally compared to 



 

106 
 

products that were imported when controlling for all other variables.  Both of these 

segments also preferred products that contained health claims.  Segment 1 was 1.9 times 

and Segment 2, 1.6 times more likely to purchase products containing health claims than 

products without health claims when controlling for all other variables. 

 The results of the C-logit regression indicate that Segment 3 and Segment 4 both 

had negative coefficients in respect to elderberry as the fruit type.  Segment 3 was 29% 

less likely to purchase a product if it contained elderberry and Segment 4, 28% less likely 

with respect to pomegranate fruit type as the base level when controlling for all other 

variables.  Both segments had a greater price sensitive than the first two segments.  For 

every dollar increase in the price of a juice product the probability of Segment 3 

purchasing that product decreased by 57% and Segment 4 by 53% when controlling for 

all other variables.  Locally made products were favored by both segments.  Segment 3 

was 3.6 times and Segment 4, 2.3 times more likely to purchase a product made locally 

than if it had been imported when controlling for all other variables.  Products containing 

health claims were also preferred by both segments.  Segment 3 was 2.5 times and 

Segment 4, 1.7 times more likely to purchase a product containing a health claim than 

product that did not have a health claim, when controlling for other variables.   

 The segment least sensitive to price was Segment 2 while Segment 4 was found to 

be the most price sensitive. Segment 4 was also the segment most likely to purchase a 

juice product made from pomegranate and had the least preference for local or U.S. made 

juices. 



 

107 
 

Table 28. Conditional logistic results for the juice survey market segments 

Juice 
Attributes 
and Levels 

Current Elderberry Consumers Prospective Elderberry Consumer 

Health Conscious
Segment 1 

Less Health 
Conscious 
Segment 2 

Health 
Conscious 
Segment 3 

Less Health 
Conscious 
Segment 4 

(n = 41) (n = 28) (n = 315) (n = 118) 

Coef 
(Standard 

Errors) 

Odds
Ratio

Coef 
(Standard 

Errors) 

Odds
Ratio

Coef 
(Standard 

Errors) 

Odds 
Ratio 

Coef 
(Standard 

Errors) 

Odds
Ratio

Contains 
Elderberrya 

0.091 
(0.134) 1.095 0.031 

(0.160) 1.031 -0.346*** 
(0.056) 0.707 -0.325*** 

(0.095) 0.723

 
Origin of 
Productionb         

Local*** 1.501 
(0.219) 4.488 1.249 

(0.245) 3.485 1.288 
(0.082) 3.626 0.839 

(0.134) 2.315

USA*** 1.223 
(0.227) 3.398 0.708 

(0.256) 2.030 0.924 
(0.088) 2.521 0.652 

(0.140) 1.921

With 
Health  
Claimc*** 

0.682 
(0.138) 1.979 0.489 

(0.163) 1.631 0.916 
(0.057) 2.498 0.542 

(0.092) 1.720

Price*** 
-0.594 
(0.095) 0.552 -0.424 

(0.1108) 0.654 -0.855 
(0.039) 0.425 -0.760 

(0.0647) 0.467

Cranberry 
(ASC)  

-0.715*** 
(0.210) 0.489 -0.153 

(0.236) 0.858 0.330*** 
(0.075) 1.391 0.453*** 

(0.118) 1.573

Segment 1 model: Total entries (n) = 1083. Log likelihood ratio test:-314.0444. Prob > Chi2 < 0.001 
Segment 2 model: Total entries (n) = 747. Log likelihood ratio test:-242.9744. Prob > Chi2 < 0.001 
Segment 3 model: Total entries (n) = 8286. Log likelihood ratio test:-2563.2645. Prob > Chi2 < 0.001 
Segment 4 model: Total entries (n) = 2955. Log likelihood ratio test:-967.3362. Prob > Chi2 < 0.001 
a  Base level value for comparison: Pomegranate 
b  Base level value for comparison: Imported 
c  Base level value for comparison: Without health claim 
***p<0.01 
 

4.4.15 Relative Factor Importance for Juice Survey Market Segments 

 The results of the relative factor importance show that across all segments price 

and origin of the products remain the two most important factors when making an 

elderberry juice purchasing decision.  The consumers in segment 4 were the most price 
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sensitive with price influencing 41% of that segments juice purchasing behavior.  

Segment 1 was the segment most influenced by the origin of the product with a 36% 

factor importance.  

Table 29. Relative factor importance of juice market segments 

Juice Characteristic 

 
Current Elderberry 

Consumers 

Prospective 
Elderberry 
Consumers 

Total 
Population

Health 
Conscious
Segment 
1 

Less 
Health 
Conscious
Segment 
2 

Health 
Conscious 
Segment 
3 

Less 
Health 
Conscious
Segment 
4 

(n = 502) (n = 41) (n = 28) (n = 315) (n = 118) 

Percent Percent Percent Percent Percent 

Fruit Type 12.60% 19.30% 6.64% 14.73% 21.15% 

Origin of Production 29.80% 35.93% 45.09% 28.06% 22.81% 

Health Claim 19.10% 16.33% 17.65% 19.96% 14.73% 

Price 38.49% 28.445 30.61% 37.25% 41.32% 
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Chapter 5. Conclusion, Summary and Recommendations 

This study was a first in its kind in elderberry research.  The results of the study 

provide information on consumer preference on a national scale for elderberry juice and 

jelly products. The findings of the study shine a light into the elderberry industry and 

consumer market. With a better understanding of elderberry consumer preferences, firms 

selling elderberry products will be able to increase demand for their products by targeting 

specific consumer segments with tailored products.  Specific objectives of the study were 

to: 1) Measure consumer attraction to each product characteristic and determine the level 

of importance each product attribute has in generating the consumers overall utility 2) 

Analyze demographic and health information on the consumers with the purpose of 

targeting elderberry consumer segment by their preferences.   

With the completion of these objectives, firms in the elderberry industry will be 

able make informed decisions and develop strategies to increase product sales.  Market 

research also encourages industry growth by reducing the risk bearing costs associated 

with it.  Firms interested in entering the elderberry industry can also use the information 

gathered in the study to develop market entry strategies.  

5.1 Elderberry Product Consumption 

 In a survey of 1043 households across the United States, roughly one-third of the 

individuals sampled were familiar with elderberry.  Of those individuals who had heard 

of elderberry 21% had sampled an elderberry product and 81% of those individuals who 

had sampled went on to make an elderberry purchase.  The most common elderberry 

products sampled were wine, juice and jelly products.  These products were most 
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frequently sampled in farmer’s markets grocery stores and friend’s homes.  The 

elderberry products most commonly purchased were elderberry juice, jelly, and wine 

products.  These products were most often purchased in grocery stores, farmers markets 

and health food stores. 

5.2 Product Attributes and Consumer Utility 

 The study employed a CA analysis to determine the importance of product 

attributes in determining overall consumer utility of elderberry juice and jelly products.  

Elderberry products were examined based on four product attributes including the price, 

health claims, origin of production and fruit type. The fourth attribute, fruit type was 

included in order to compare elderberry with competing products with different fruit 

types.  The fourth attribute allows comparisons to be made between the elderberry 

product, its closest competitor, and competing product with the largest market share.  The 

surveys were divided into two separate versions, the first focusing on jelly products and 

the second on juice products. 

5.2.1 Jelly Products 

 In the survey version focusing on elderberry jelly the CA analysis uses the 

attributes of price, health claims and origin with exactly the same levels as used in the 

juice versions.  The fourth attribute for the jelly survey version is unique in that it 

compares elderberry jelly to grape jelly as the product in the same market with the largest 

share of consumers and blackberry jelly as its closest competitor.  Based on the results of 

the CA, relative importance of product attributes can be compared with the purpose of 

competing with products well established in the jelly industry.  Although the results 
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indicate that holding all other variables constant elderberry jelly products were 27% less 

likely to be purchased than blackberry jellies, it is reasonable to believe that this behavior 

can be altered with the application of elderberry products in combination with preferred 

product attributes.  Consumers prefer products that are made locally and contain 

beneficial health claims.  When controlling for all other variables products made locally 

were 3.6 times more likely to be purchased than the base level of products that were 

imported.  When controlling for all other variables, products with health claims were 2 

times more likely to be selected than the base level, of products without health claims.  

Based on the CA probability estimates the jelly product with the third highest probability 

of being purchased by consumers was an elderberry jelly product priced at three dollars, 

made locally and containing a health claim. 

5.2.2 Juice Products 

 The survey version focusing on juice also implemented price, health claim and 

origin of production as product attributes but for the fourth attribute compared elderberry 

juice against is closest competitor pomegranate juice and cranberry juice as the 

competitor with the largest market share.  The results of the CA indicate that elderberry 

juice products were 24% less likely to be purchased than pomegranate juice.  The results 

indicate that certain combinations of attribute levels may entice consumers toward 

elderberry products.  Similar to elderberry jelly, the results of the elderberry juice CA 

indicate a preference for products made locally and that contain health benefit claims.  

Products that were made locally were 3.3 times more likely to be purchased than those 

that had been imported, when controlling for all other variables.  Products with health 

claims were 2.1 times more likely to be purchased than products without health claims, 
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when controlling for all other variables.  The inclusion of these attribute levels in an 

elderberry juice product concept could allow the product to compete with products 

already established in the juice industry.  Evidence of this possibility can be seen in the 

CA estimated probabilities.  The product with the second greatest probability of being 

purchased was an elderberry product priced at three dollars, made locally and contained a 

health benefit claim. 

5.3 Consumer Market Segments and Product Preferences 

5.3.1 Elderberry Juice 

Consumer market segments were identified in order to target these segments with 

their product preference.  These consumer segments were developed based on the 

whether or not the respondent had prior experience purchasing elderberry products and 

how healthy they evaluate their lifestyles.  The results of the segmentation divide the total 

sample of consumers into four separate market segments.  These segments are identified 

as health conscious elderberry consumers, less health conscious elderberry consumers, 

health conscious prospective elderberry consumers and less health conscious prospective 

elderberry consumers. The segments were identified by using f-statistics and t-tests to 

compare the means for the segment’s demographic characteristics.  The relative factor 

importance of product attributes were also compared between groups to provide a basic 

understanding of how each group makes purchasing decisions. 

Segments 1 and 2 were composed of consumers who have purchased an 

elderberry product.  Both segments purchasing decisions were most influenced by the 

origin of the product followed by the price.  It is interesting to note that the second 
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segment was the segment least affected by the type of fruit.  In this segment juice fruit 

type composed of only 6.6% of their purchasing decisions.  The first market segment 

which consisted of health conscious elderberry consumers were likely to be male and on 

average 41 years old.  The second segments less health conscious elderberry consumers 

were also more likely to be female but were younger with the average consumer in this 

profile being 39 years old.  The second segment was slightly less educated than the first 

with the average individual in this group having completed one year of college or less.   

Consumer segments 3 and 4 were most influenced by product price followed by a 

more even distribution between fruit type, origin of production and health claims. The 

third market segments of health conscious prospective elderberry consumers were more 

likely to be female and the oldest of the segments with 51 years of age.  The fourth 

market segment was the less health conscious prospective consumers.  These individuals 

were more likely male and 47 years old. 

5.3.2 Elderberry Jelly 

Consumer market segments were also developed for the jelly version of the 

survey.  Similar to the methods of the juice survey version, the total samples of 

consumers were divided into four separate market segments.  These segments are 

identified as health conscious elderberry consumers, less health conscious elderberry 

consumers, health conscious prospective elderberry consumers and less health conscious 

prospective elderberry consumers. Demographic characteristics of each segment were 

then compared to identify each segment and relative factor importance of product 
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attributes were also compared between groups to provide a basic understanding of how 

each group makes purchasing decisions. 

The first two segments consist of consumers who have purchased elderberry 

products in the past. Both segments were most influenced by the origin of the product 

followed by the fruit type.  Price for both market segments was only the third most 

important factor followed by health claims.  The first market segment which consisted of 

health conscious elderberry consumers were likely to be male and on average 40 years 

old.  The second segments less health conscious elderberry consumers were also more 

likely to be male and were on average 47 years old.  

The third market segment of health conscious prospective elderberry consumers 

were more likely to be female and on average 49 years old.  These consumers were most 

influenced by the products origin of production and its price.  Each of these factors 

composed a third of this segments purchasing decision.  The type of fruit the product was 

made from only made up 5.7% of their decision.  The fourth market segment was the less 

health conscious prospective consumers.  These individuals were more likely female and 

47 years old.   This segment was most influenced by price followed by a more even 

distribution of the other three factors. 

5.4 Market Strategies 

Information gained through the study of consumer preferences can be used by 

firms selling elderberry products to develop strategies to compete with other products in 

the juice and jelly industries.  Although an effective marketing strategy would depend on 

the firms specific goals, a review of hypothetical strategies can provide a practical 
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overview of how the results discovered in the study can be applied by a firm to stimulate 

growth in sales and gain competitive advantage.  For the purpose of creating a realistic 

hypothetical review, the following discussion of strategy will be developed through the 

classic product-market matrix established by mathematician and business strategist Igor 

Ansoff and look at possible strategies for the health juice products market. 

Ansoff (1957) wrote that at any point in time, to stimulate growth a firm has only 

four possible paths in respect to market strategies.  These paths include market 

penetration, market development, product development and diversification. Ansoff 

(1957) elaborates that in reality it is common for firms to adapt more than one of these 

paths if not all of them to achieve success.  The product- market matrix is particularly 

relevant in developing strategies from the results of the elderberry consumer study 

because of Ansoff’s focus on product and consumer market alternatives. 

The study identifies product alternatives through the perceptual map of juice 

products (Figure 15). The perceptual map visually identified three categories of juice 

products.  The three categories of juice products are evaluated based on how healthy and 

how expensive they are perceived by consumers.  The product categories consist of: 1) 

common products like bottle water, green tea and apple juice and grapefruit juice, 2) 

novelty products similar to pomegranate juice, and 3) value products like cranberry 

which are perceived somewhere between the first two categories.  Cranberry was 

perceived as being as healthy as pomegranate but less expensive.  Currently, elderberry 

products are exclusively sold as specialty juice products marketed to consumers similar to 

pomegranate juice.   
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In addition to product alternatives, the study also identifies consumer market 

alternatives through the identification of consumer segments and their preferences.  

Consumer segments were identified in the study partially by separating consumers based 

on people who are currently purchasing elderberry products and those that have never 

purchased an elderberry product.  Based on the new information of consumer preferences 

hypothetical strategies can be discussed using Ansoff’s product market matrix approach 

to explore marketing strategies for elderberry products. 

5.4.1 Market Penetration  

 Market penetration refers to the strategies that attempt to increase sales of current 

products by targeting existing consumers with existing products.  Currently, elderberry 

juice products are sold only as specialty juice drinks.  These specialty drinks are sold at 

higher costs than any of the products compared in the perceptual maps. They are sold in a 

market that is very different from the one measured by the perceptual map in this study.  

Although the results of the study are for a different product market, many comparisons 

can be made to suggest strategies for current specialty products.  By interpreting the 

results of the consumer preference model for elderberry juice products, desired consumer 

segments can be targeted.  The model indicates that existing consumers were more likely 

to purchase a juice product if it were made from elderberry locally and contained a health 

claim. The interpretation of the model indicates that by spreading the knowledge of the 

health benefits of elderberry juice and advertising current elderberry specialty juice 

products as being made locally, consumers who already purchase elderberry products will 

be enticed to purchase with greater frequency, due to an increased product utility.   
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5.4.2 Market Development 

 Market development refers to strategies that look to bring existing products to 

new consumer segments.  The results of the C-logit regression indicate that when 

controlling for price   which composed the majority of the decision making process, 

consumers are more likely to purchase products that advertise health claims and are made 

locally.  Comparatively, little of the purchasing decisions were determined based on the 

type of fruit the juice was made from.  With this comparison in mind, new consumers can 

be introduced to elderberry based on their preferences for products made local and with 

health claims.  If firms are looking to increase their market share and reach out to the 

current consumers of the high-end novelty drinks like pomegranate or value drinks like 

cranberry, these firms should price their products competitively while advertising and 

educating the consumer on the superior health benefits of elderberry juice compared to its 

competitors.  With the native range of the elderberry being spread throughout North 

America elderberry can also be sold in local markets in a way that cranberry and 

pomegranate are incapable of matching.  

5.4.3 Product Development 

Product development strategies bring new products to existing consumers.  Firms 

that are currently selling elderberry specialty juice products could model new elderberry 

juice products after the value product category of the perceptual map (Figure 15).  The 

value elderberry juice products would have the advantage of being priced lower than 

novelty juice products while absorbing the consumers of cranberry juice, which currently 

have the largest share of the health juice drink market.  Value elderberry juice would be 
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preferred by costumers over cranberry juice if it were able to have a price that is 

comparable to cranberry while educating consumers on its superior antioxidant capacity 

as well as other health benefits.  Valued elderberry products would also be able to 

compete with cranberry juice by its ability to grow on local farms without the intensive 

management that cranberry requires. 

5.4.4 Diversification 

 Diversification refers to strategies that target new products to new consumer 

markets.  Firms interested in diversification strategies may model their products similar 

to the common good products found in the first category of the perceptual map.  These 

common good elderberry juice products would be targeted toward the prospective 

consumer segments.  The prospective elderberry juice segments were unlikely to 

purchase a novelty juice product made from elderberry.  Price was the most important 

factor which made up 37 and 41% of the total purchasing decision for the prospective 

consumers of the 3rd and 4th segments.  New consumers may be enticed into purchasing 

new common elderberry juice products which would cost less and could be sold blended 

with more preferred juice types.   

5.5 Research Limitations and Recommendations 

 The online survey could be limited in its ability to capture a representative sample 

of U.S. consumers because responses to the survey were limited to respondent who have 

access to the internet.  Evidence of this problem may be seen in the summery statistics 

results for the survey sample compared to the U.S. census.  When respondents were 

asked their annual household income, the survey’s sample was composed by 37% of its 
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sample in the lowest category “Less than $35,000” compared to the U.S. Census which 

had 41%.  This could be evidence of a skew for the online survey towards respondents 

with higher incomes. 

  Another limitation of the survey is the inability to be sure that consumers who 

claimed to be familiar with elderberry were actually familiar with elderberry and not a 

similar berry type product.  In the survey one third of the total number of consumers 

claimed to be familiar with elderberry products, 21% claimed to have sampled and 17% 

claimed to have purchase.  It may be unrealistic to believe that 17% of consumers in the 

United States have purchased an elderberry product.  Prospective survey research should 

find a way of introducing these questions to consumers in a way that definitively 

separates elderberry from other berry types without biasing the results. 

 A second possible limitation to the survey instrument could be seen in the use of 

health attributes in the CA section.  A standard criterion for the selection of CA attributes 

is that they must be actionable.  A product attribute is actionable only if it can be 

realistically manifest in a product bundle.  Currently, elderberry products are not fully 

endorsed by the FDA as having health benefits and are not legally able to make such 

claims on their labels.  According to the FDA for products to make a health claim they 

must be supported by research that can answer the following three questions. “Have they 

appropriately specified and measured the substance that is the subject of the claim? Have 

studies appropriately specified and measured the disease that is the subject of the claim? 

Are any and all conclusions about the substance/disease relationship based on the totality 

of publicly available scientific evidence?” (FDA 2011).  Although numerous studies have 

been conducted on the health benefits of the European elderberry (Sambucus nigra), 
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including Burge et al. (1999) Roschek et al. (2009) and Manganelli et al. (2005), there 

remains insufficient evidence in the scientific community to support similar health claims 

the North American variety. 

 Consumer preference and perceptions are constantly changing.  Marketing firms 

must remain current with the trends of consumers.  One suggestion for prospective 

research is to repeat these method often enough to have an up to date understanding of 

the elderberry consumer market.  The preferences of consumers toward health juice 

drinks may shift with time and strategies that allow firms to succeed in the present may 

not be successful in the prospective.   
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Appendix A. Exploratory Consumer Preference Survey 

 
 

Elderberry Consumer Survey 
 

We are striving to better understand what consumers like you look for when purchasing 
elderberry products.  The following questions are designed to provide insight into what you like 
about elderberry products so that in the future elderberry vendors and growers will be even better 
able to meet your preferences. The only way we can obtain this information is by asking you!  

1. What comes to your mind when you think of elderberries? (Check all that apply) 
Natural Health 

benefits 
Flavor/taste Berries Flowers Wine Jam/jelly Nothing

       

 Other (Please explain):___________________________________________ 
 

 

2. What type of elderberry products have you tasted or purchased in the past? (Check all 
that apply) 

Fresh elderberries Elderberry juice Elderberry jelly  

Elderberry wine  Elderberry tea  Elderberry pie  

Elderberry concentrate  Elderberry syrup  Elderberry vitamin supplements  

Never purchased an elderberry product  

  
Whether you have or have not purchased elderberry juice in the past, we would like to 
know how the following attributes would influence your likelihood of purchasing an 
elderberry juice product.  Please let us know how important each attribute is to you by 
selecting one of five boxes varying from “Not important at all” to “Very important”. 

3. Characteristic 

Scale 
Not 

Important 
at all 

Somewhat 
Unimportant

No Opinion 
Somewhat 
Important 

Very 
Important 

Size of bottle 
(small (5-8oz), 
medium (8-12 oz) 
and large (12-16 
oz)  

     

Price     

Pesticide free or 
with organic 
certification 

     

Origin of 
cultivation: 
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whether locally 
grown or 
imported 
Claim of natural 
product 

     

Whether blended 
with other juices 
or pure 

     

Claim of health 
benefits from 
consumption 

     

Sweetened or No 
sugar added  

     

 
The following section of the survey contains questions that will help us to 
better understand who the market audiences for elderberry products are. 
 

4. Please evaluate the following 
statements and rate them on a scale 
from Totally agree to Totally disagree 

Totally 
agree 

Agree Neutral Disagree 
Totally 
disagree

I am knowledgeable of the health 
benefits of foods I eat      

I consider myself health conscious     

I believe my eating habits are healthier 
than other people I know     

 
 
 Never Seldom Occasionally Frequently
How often do you purchase foods that 
provide health-promoting or disease-fighting 
benefits beyond basic nutrition? 
 
 

   

 
 
5.  Your gender:    Male      Female 
6.  Your age:    Under 25  26- 35  36-45  46-55 56-65  Over 65
7.  With whom do you live at home? 8.  How far do you live from an urbanized area 

of at least 50,000 people? 
I live alone We are located in an urbanized area
 With my spouse Less than 5 miles
 With (children) 6 years or younger 5 – 9 miles
 With (children) 7-12 years old 10 – 29 miles
 With (children) 13-17 years old 30 – 59 miles
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 With others (parents, friends, adult 
children……) 

60 miles or more

9. In which state are you located? _______________________________ 

 

Would you be interested in participating in future elderberry research?  If so please ask to 
add your name and a means of contacting you to our elderberry consumer group signup 
sheet! 

Thank you for your participation in our survey.  The information you have provided us will 
remain anonymous and will be instrumental in the development of the marketing and 
production of local elderberry products. 
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Elderberry Consumer Signup Sheet 

Name (First, Last) Contact Information 
What days of the week and 
times are you most likely to 

be able to participate? 
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Appendix B.  Focus Group Survey 

 

 

Elderberry Consumer Survey 

We are striving to better understand what consumers like you look for when purchasing 
elderberry products.  The following questions are designed to provide insight into what 
you like about elderberry products so that in the future elderberry vendors and growers 
will be even better able to meet your preferences.  The only way we can obtain this 
information is by asking you!    
  

Section One: Elderberry familiarity and consumption

 
Are you familiar with elderberries or elderberry products? 
 
 Yes          No  

(If you have selected no please skip to section 3 of the survey) 

What types of elderberry products have you tasted or purchased in the past?  
(Select all that apply)   

   
Tasted  

 
Purchased                                              Tasted         Purchased

Elderberry 
Juice  

Fresh 
Elderberries  

Elderberry 
Wine  

Elderberry 
Concentrate  

Elderberry 
Tea  

Elderberry 
Syrup  

Elderberry 
Jelly  

Elderberry 
Pie  

Elderberry 
Vitamin 
Supplements 

 

 
 
Where did you taste or purchase these products?
(Select all that apply) 
 
 Farmers Market  Grocery Store 
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 Internet/ Mail Order 

 Restaurant/ Winery 

 Health Food Store 

 Other (Please Specify) 

____________________ 

 

Section Two: Elderberry substitute questions

Imagine that you are at the grocery store to purchase elderberry juice but when you 
arrive you discover that they have sold out.  Which of the following products would 
you be most likely to purchase instead? (Select only one answer)  

 Pomegranate Juice  Bottled Water 

 Apple Juice  Green Tea 

 Cranberry Juice  Grape Fruit Juice 

 Other (Please Specify)_______________ 

 

Please rank the following products on how expensive you believe they are, with 1 
being the most expensive and 7 being the least expensive. (Please write in the 
number next to each option) 

__ Pomegranate Juice  

__ Apple Juice  

__ Cranberry Juice  

__ Elderberry Juice  

__ Bottled Water  

__Grapefruit Juice  

__ Green Tea 

 

Please rank the following products based on how healthy they are for you, with 1 
being very healthy and 7 being the least healthy. (Please write in the number next to 
each option) 

__Pomegranate Juice  

__ Apple Juice  

__Cranberry Juice  

__Elderberry Juice  

__Bottled Water  

__ Grapefruit Juice  

__ Green Tea
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Section Three: Healthy lifestyle self evaluation

Please evaluate the following statements and rate them on a scale from strongly disagree 
to strongly agree  

 
 

Strongly 
disagree 

Disagree 
Neither 

Agree nor 
Disagree 

Agree 
Strongly 

Agree 

I am 
knowledgeable of 
the health benefits 
of foods I eat 

         

 
I consider myself 
health conscious 

         

I believe my eating 
habits are 
healthier than 
other people I 
know 

         

 

 

   
 Strongly 

disagree 
Disagree 

Neither 
Agree nor 
Disagree 

Agree 
Strongly 

Agree 

In general, I am 
among the first in 
my circle of 
friends to buy 
new foods  
 

         

Even though new 
foods are 
available in the 
store, I do not 
buy them  
 

         

I will not buy new 
foods, if I have 
not tasted them 
yet  
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 Never Rarely Sometimes 

Quite 
Often 

Very 
Often 

How often do you purchase food that 
provides health-promoting or disease 
fighting benefits beyond basic 
nutrition? 
 

         

How often do you shop at Farmers 
Markets 

         

 

 

How often do you purchase the following products?  

 Never Rarely Sometimes Quite Often Very often

Pomegranate Juice           

Apple Juice           

Cranberry Juice           

Bottled Water           

Green Tea           

Grapefruit Juice           

Organic Foods           
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Section Four: Conjoint analysis

We would like you to imagine that you are now in a store, shopping for a plastic 
recyclable 10 oz bottle of juice drink.  You find that there are only three options of juice 
products to choose from.  Please review the 11 questions below, which represent choices 
of hypothetical labels of drink products you find at the store.  For the following questions 
please select the product that you would most likely purchase in this situation.  

The choices for drink products you find are different from each other in four ways. 

1) Type of juice (For the purpose of this study you will be allowed to select from 
Elderberry Juice, Cranberry Juice and Orange Juice)  

2) Price per 10oz bottle ($3, $5, $7) 

3) Origin label (Grown Locally, Grown in the USA or Foreign Import) 

4) Whether it provides health benefits (Health Claim or No Health Claim) 

Definition of Terms 
 
Health Related Claim: According to the US Food and Drug Administration a health 
related claim would describe a relationship between the food product and a reduction 
from risk of a disease or health related condition.  For the purpose of this survey, the 
health related claim will be that the  
product contains ingredients high in antioxidants and supports the immune system. 
 
Origin Labels: 
Grown Locally       - Elderberries were grown within a 300 mile radius 
 
Grown in the USA - Elderberries were grown within the United States 
 
Foreign Import       - Elderberries were grown and imported from   
                                  outside the United States 
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Example Question 
 

 
 

 
 

(For each question please select one of three choices) 
Question 1. 

  

Cranberry Juice 

Price: $7 

Origin: USA 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system 

  

Elderberry Juice

Price: $5 

Origin: Local 

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

Drink #1 

Price: $ 

Origin: Location 

Health Claim: 

  

Drink #2

Price: $ 

Origin: Location 

  

Drink #3 

Price: $ 

Origin: Location 

  
 

 

     

For the example question I have selected drink    
#2 because I prefer the combination of attributes 
found on its label more than the attributes found 

on the other two bottles.
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Question 2.  
  

Cranberry Juice 

Price: $3 

Origin: local 

  

Elderberry Juice

Price: $3 

Origin: Foreign Import 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

Question 3.  
  

Elderberry Juice 

Price: $7 

Origin: Foreign Import 

Health Claim: This 
product contains ingredients 

high in antioxidants and 
supports the immune 

system 

  

Cranberry Juice

Price: $3 

Origin: USA 

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

Question 4. 
  

Elderberry Juice 

Price: $5 

Origin: Foreign Import 

  

Elderberry Juice

Price: $3 

Origin: USA 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system

  
 

 

Orange Juice

Price: $3 

Origin: USA 
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Question 5.  
 

Elderberry Juice 

Price: $7 

Origin: USA 

  

Cranberry Juice

Price: $3 

Origin: Foreign 
Import 

Health Claim: This 
product contains ingredients 

high in antioxidants and 
supports the immune system

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

Question 6.  
  
 

 

Elderberry Juice 

Price: $7 

Origin: Local 

  

Cranberry Juice

Price: $5 

Origin: USA 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

Question 7. 
  
 

 

Elderberry Juice 

Price: $3 

Origin: USA 

  
 

 

Elderberry Juice

Price: $7 

Origin: USA 

  
 

 

 

 

Orange Juice

Price: $3 

Origin: USA 
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Question 8. 
  

Elderberry Juice 

Price: $3 

Origin: USA 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system 

  

Elderberry Juice

Price: $3 

Origin: Local 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

Question 9. 
  

Elderberry Juice 

Price: $5 

Origin: Foreign Import 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system 

  

Cranberry Juice

Price: $3 

Origin: Local 

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

Question 10.  
  

Elderberry Juice 

Price: $5 

Origin: USA 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system 

  

Cranberry Juice

Price: $7 

Origin: Foreign Import

  
 

 

Orange Juice

Price: $3 

Origin: USA 
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Question 11. 
  

Elderberry Juice 

Price: $3 

Origin: Local 

Health Claim: This 
product contains 

ingredients high in 
antioxidants and supports 

the immune system 

  

CranberryJuice

Price: $3 

Origin: Local 

  
 

 

Orange Juice

Price: $3 

Origin: USA 

     

 

Thank you for your participation in our survey.  The information you have 
provided us will remain anonymous and will be instrumental in the development of 
the marketing and production of local elderberry products.  
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Appendix C.  Online Jelly Survey 
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Appendix D.  Online Jelly Survey
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